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EVOLUTIONARY 


N Monday this week the newspapers 
O reported that the B.B.C.’s television 
presentation of George Orwell’s ironic vision 
of the future, Nineteen Eighty-Four, had 
brought forth thousands of protests from 
indignant viewers. This intrusion into the 
peace and quiet of their Sunday evening 
fireside was too much for them. The fact 
that 1984 may turn out to be horribly like 
Orwell’s forecast is apparently of no conse- 
quence. 

It would be instructive to know what 
proportion of the protests came from 
people with a scientific education, a liberal 
education, and no education that could be so 
classified. Is it the man of science who 
refuses to face the possible consequences 
of his science? Or is it his fellow, with the 
humane and broader education of literature 
and the arts, who prefers to live on the 
intellectual capital of the past? Or, again, 
is it the man with no pretence to learning 
who prefers to live in the present and take no 
thought for the morrow? From the answers 
to these questions we could iearn something 
vital in relation to the plans for higher 
technological education which the Govern- 
ment announced last week. The Marquess 
of Salisbury, Lord President of the Council, 
said that these plans were the only way to 
weld science and the arts together to “a 
greater and better humanism than any the 
world has yet seen.” The cardinal principle 
of the plans is that a new technological 
university, on the lines of certain Continental 
and American models, will not be created, 
and that, instead, an evolutionary develop- 
ment of existing universities and colleges 
will be financed. Now that these plans have 
been approved, it is essential, as Lord 
Halsbury remarked, to implement them with 
resolution and dispatch. 

The Lord President said that the idea of a 
technological university still had “* consider- 
able charms” for him personally, but he 
was bound to say that a great many of our 
foremost scientists did not like it—for the 
students or the professors. He had there- 
fore been gradually driven to the view that, 
whatever the theoretical merits of the 
proposal, it was not at present a practical 
possibility, and that the right policy for 
developing technology in this country in 
the foreseeable future was to concentrate on 
the building up and development of certain 
existing institutions, both universities and 
technical colleges, where science and tech- 
nology already flourished and sometimes 
predominated. 

Lord Cherwell opposes the Government’s 
plan. He favours the idea of building up a 
variety of technologies in relatively few 
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technological universities or centres, and his 
most cogent reason is that the development of 
existing institutions will have a serious dis- 
advantage. It is important, he believes, to 
give a boy some insight into the outlines of 
the various branches of technology before 
he has to make his choice about which of 
them appeals to him. This opportunity will 
hardly be open to him when existing institu- 
tions have been expanded in accordance with 
the new plans, each tending to be strong in 
one or other of the various branches of 
technology, according to its tradition or 
industrial connections, and weak in others. 

That is an argument which applies with 
special force in engineering, but there are 
other arguments, in aggregate more powerful, 
which support the Government’s intentions. 
Lord Falmouth reminded his noble colleagues 
that in the United States, both at the Cali- 
fornian Institute of Technology and the 
Massachusetts Institute of Technology, it 
has been decided that students must spend a 
part of their time (one-fifth and one-sixth 
respectively) studying the humanities. The 
tendency in these great technical institutions 
is “ to adopt what we in this country would 
call a university outlook.’’ Lord Halsbury 
recalled a fact of history which is often 
forgotten—that in this country the univer- 
sities never set their faces obstinately against 
teaching technology. Engineering, particu- 
larly, has “* developed} within the }framework 
of the universities and not outside.” 

Three articles in this issue—one of them 
summarising the debate in the House of 
Lords—are closely related aspects of the same 
general problem. There is a report of the 
Institution of MechanicaljEngineers meeting 
on recruitment to the profession, and there 
is a special article on Keele University 
College—“* a major experiment in university 
education ”—which was founded four years 
ago. At Keele College the science and arts 
courses are combined in such a way that the 
students receive a broad education to serve 
as a foundation to their specialised studies. 

These arguments, experiments and plans 
are symptoms of a deep-rooted change which 
is only now being absorbed into our social, 
industrial and educational life. Throughout 
history, learning was pursued for its own sake 
and for its humanising influence. The uni- 
versities developed on this basis. The change 
came when science and technology became 
money-spinners—for the individual and, 
increasingly, for the nation. It is not as 
easy to study them in the same disinterested 
way that natural philosophy was once 
studied. But somehow the best of the 
traditional attitude to learning, and the best 
of the newer, sometimes too narrow studies, 
must be combined in the principles of 
education. Otherwise 1984 will indeed be 
like Nineteen Eighty-Four. 
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Weekly Survey 


ROLLS-ROYCE PROPELLER 
TURBINES 


The Rolls-Royce RBIO9 propeller turbine, 
which is under consideration for powering the 
American Douglas DC7D air-liners that 
B.O.A.C. are taking an interest in, is expected to 
make its first bench runs early next year, it was 
stated recently by Mr. J. D. Pearson, director 
and chief executive of the Aero Division of 
Rolls-Royce Limited, Derby. The design of 
the RB109 was started in June, 1953, in con- 
nection with an air-liner project by Vickers- 
Armstrongs Limited that may ultimately be 
the Viscount replacement. Since no _ other 
British aircraft manufacturer has shown any 
interest in the engine, although a number of 
major air-lines have, Rolls-Royce decided to 
approach the American market and, as already 
mentioned, the Douglas Aircraft Company, 
Incorporated, are investigating its possibilities. 
The engine is still untried, and there is at present 
no question of actual orders being placed or 
accepted. 

At present, no technical details have been 
released other than the statement that it is 
designed to develop 4,000 shaft horse-power 
plus 1,000 Ib. static thrust, and that the mass 
flow is about 40 lb. per second or twice that of 
the Dart. The specific consumption is said to 
be exceptionally low and the engine is remarkably 
compact. 

As a result of the success of the Viscount air- 
liner in service, the Dart propeller turbine is in 
demand in America, but Rolls-Royce Limited 
have stated that, in order to allow Vickers- 
Armstrongs Limited to take full advantage of 
the lead they have obtained in the export 
market for short-haul and medium-haul air 
liners, no British-built Dart engines will be 
available for export until 1958. 

There is, however, nothing to prevent the 
American Westinghouse Electric Corporation 
from constructing Dart engines under an existing 
agreement between the two companies. A note 
on the development of the Dart engine is given 
elsewhere in this issue. 


x *& * 
COURSES FOR PLANT ENGINEERS 


Plant engineers are responsible for the selection, 
installation, maintenance and control of fixed 
and mobile plant in industry and in municipal 
and Service establishments. The range of their 
work is wide, and as mechanisation increases 
and engineering equipment becomes more com- 
plicated, so more plant engineers are needed with 
increasing technical knowledge. One of the 
declared objects of the Incorporated Plant 
Engineers is to promote the education and pro- 
vide for the examination of students in plant 
engineering. Now a scheme of courses and 
examinations has been drawn up by the City 
and Guilds of London Institute’s Advisory Com- 
mittee, and has been approved by the Council 
of the Incorporated Plant Engineers, as meeting 
the examination requiiements for their associate 
membership. 

The courses are designed to follow the success- 
ful completion of an Ordinary National Certi- 
ficate course in mechanical or electrical engi- 
neering, and will normally take two years of 
part-time study. Students can concentrate either 
on mechanical or electrical plant engineering, 
but in either case they must study mechanical 
power distribution, which includes mechanical, 
pumping, hydraulic, steam, and refrigeration 
plant. In addition, students must study the 

“See 


theory and practice of either mechanical energy 
generation or electrical energy generation. It 
is emphasised throughout that each course 
should be treated from the viewpoint of the 
plant user seeking efficiency under running con- 
ditions and not from that of the designer and 
manufacturer, and that at least one-third of the 
available time should be spent in the laboratory. 

There can be no doubt that these courses will 
assist greatly in providing competent plant engi- 
neers in the future. Details of the courses may 
be obtained from the Department of Technology 
of the City and Guilds of London Institute, 
31 Brechin-place, London, S.W.7, the general 
secretary of Incorporated Plant Engineers, 
48 Drury-lane, Solihull, Birmingham, or through 
the principals of technical colleges. 


x * * 


HIGHER SALES OF PETROL 
ENGINES 


Another company reporting a highly successful 
year’s trading is the Villiers Engineering Com- 
pany, Limited, who are the largest manufacturers 
of small air-cooled agricultural and industrial 
petrol engines in this country. Their engines are 
sold in very large numbers to manufacturers of 
horticultural machines, etc., and their sales have 
doubtless benefited from the considerable expan- 
sion in the output of motorised cycles and light 
motor cycles that has taken place in the past 
two years, as well as from the general increase 
in the output of other light engine-driven pro- 
ducts (see Weekly Survey, December 10, on 
mechanised gardening). 

At the annual general meeting of the company 
last week, Mr. Geoffrey Jones, joint managing 
director, said that the company had a very 
satisfactory volume of orders on hand both for 
home and overseas, and expressed confidence 
that they would continue to develop sales 
successfully. Like most other British engineer- 
ing companies they are concerned with rising 
manufacturing costs, particularly labour costs, 
and with increasing foreign competition. Mr. 
Leslie W. Farrer, joint managing director, said 
that the Company had been able to keep their 
selling prices stable “only by heavy capital 
expenditure, followed by increased production.” 

There is little doubt that the Villiers directors’ 
confidence in the future is justified, and that 
they are well placed to reap benefits from the 
economies made possible by large-scale pro- 
duction. Although they are concerned by rising 
labour costs they stand to gain a great deal from 
a rise in wages, particularly agricultural wages, 
since it acts as a powerful incentive to replace 
manpower with engine power. 


x * &* 
CO-OPERATION WITH THE U.S. 


The 18th report on economic co-operation 
between the Governments of the United Kingdom 
and the United States, which was published at the 
beginning of this month, has two points of interest 
for engineers. It shows the large amount of 
money which has gone to the Service depart- 
ments up to June, 1954, and the amount of 
educational work, using that word in its broadest 
sense, which has been undertaken in engineering 
by the various organisations based on co-opera- 
tion between this country and the United States. 

Contracts placed with British companies by 
the United States Government under the “ off 
shore’ programme amounted at June 30, 1954, 
to 527 million dols. covering a wide range of 
aircraft, ammunition and tanks, most of which 
were for export. Under the 1953 Mutual 
Security Act, 85 million dols. worth of aircraft 
for use by the R.A.F. was also sanctioned. This 
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contract was announced in June of this year for 
Canberra and Valiant bombers and for Swift 
and Hunter fighters. Delivery is to be imade 
by the end of June, 1955. Under Section 550 of 
the 1953 Mutual Security Act, aid can be used 
to finance the sale of surplus American agricyl- 
tural commodities to friendly countries. The 
United Kingdom has been allotted 65 inillion 
dols. under this programme and the Sterling 
counterpart is to be used up to 60 million dols, 
for relieving the U.K. defence budget, the 
remaining 5 million dols. being used for Colonial 
development. 

The United Kingdom Government has con- 
tinued to assist in the preparation of productivity 
programmes, and, after consulting the Govern. 
ment departments concerned and such non- 
Government bodies as the British Institute of 
Management and the British Productivity 
Council, it has submitted a list of proposals to 
be included in a programme of study and 
research. The U.K. proposals include works 
information, building projects, human factors 
in industry, industrial engineering and the 
exchange of technical information. Some 25 
Fellowships have been made open to the U.K. 
under a scheme financed by the United States 
for advanced research training of young scientists 
in American Universities. The training periods 
are for two years and up to the middle of this 
year 19 places had been taken up. The arrange- 
ments on the British side are made by the Royal 
Society. Facilities for this country’s partici- 
pation in projects for technical assistance came 
to an end in June, 1954, although one of the 
projects approved before that date is to be 
carried out in the second half of this year. 
In this programme, however, the United Kingdom 
has taken part in schemes of technical assistance 
arranged by the Foreign Operations Administra- 
tion in agricultural economics and in methods of 
training in management and industrial engineer- 
ing. The British Productivity Council’s work 
has continued to develop and by the middle of 
this year 90 local productivity committees 
existed or were being formed. 


x *k * 


AGREEMENT WITH THE SCHUMAN 
COMMUNITY 


Agreement has now been reached between the 
British Government and the High Authority of 
the European Coal and Steel Community on the 
terms of association between the Community 
and the British coal and steel industries. An 
announcement was made to this effect by Sir 
Anthony Eden in the House of Commons last 
week. The Committee of Association will con- 
sist of four British delegates and four representa- 
tives of the High Authority. When the various 
adjustments have been made to take account 
of the fact that the basic arrangement is between 
the British Government and the Council of 
Ministers who are the treaty-making authority 
vis-a-vis the British Government, it does not 
seem likely that the association will differ funda- 
mentally from the one which already exists 
under the joint committee set up in 1952. At 
that time Sir Cecil Weir was made the chief 
British observer. The functions of the new 
committee will be entirely consultative. Under 
the new set-up the Coal Board and the Iron and 
Steel Board will be represented at Luxembourg 
along with the British Ministries concerned, 
whereas under the previous arrangements the 
British Iron and Steel Federation had its own 
delegate on the joint committee. 

A formal link has now been forged between 
the coal and steel pool and the British coal and 
steel industries. Its usefulness depends entirely 
on the amount of co-operation which it rece!ves 
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from interested parties. The British steel indus- 
try would no doubt be glad to use the committee 
to furtuer anti-dumping arrangements among 
Wester. European steelmakers and there is no 
doubt tat the committee will do a good deal of 
valuable work on exchanging information on 
jnvestment programmes. It remains to be seen, 
however, what influence the British steel industry 
can excrt on dumping practice and over-ambiti- 
ous expansion programmes in continental Europe 
throug the committee and how far continental 
interests can influence, say, the differential price 
policy followed by the National Coal Board in 
home and export markets. 


xk k * 
JAPANESE SHIPPING THREAT 


Japan’s merchar.t fleet is to be built up to 
4 million tons by 1958. This is not likely to 
be a welcome announcement to the other mari- 
time nations of the world, and the Japanese 
Shipowners’ Association will not have allayed 
anxiety by announcing to a group of British 
M.P.s that the Japanese shipping industry 
does not plan a wholesale expansion and that 
Government aid to the industry is only tem- 
porary. Both these points carry, in fact, a 
threat to British shipping. 

Before the war most of Japan’s merchant 
tonnage plied in Far Eastern waters, notably 
between Manchuria and the Japanese Islands. 
This trade no longer exists and therefore a 
much higher proportion than pre-war must 
compete for trade on the world routes. Again, 
it may be true that financial assistance from the 
Japanese Government will only be temporary 
but it will nevertheless be substantial. Japan 
will be able to build modern ships, having already 
recently launched several fast cargo liners for the 
Pacific trade, while this country in particular 
faces a possible replacement programme of 
tramp and cargo-liner tonnage against a back- 
ground of high replacement costs and heavy 
taxation. It is reasonable that Japan should 
rebuild its merchant fleet over a period of time 
but it is not acceptable that it should rebuild 
quickly with the help of Government subsidies 
to a tonnage based on pre-war figures which 
represented, in the opinion of many people, an 
inflated capacity. 


%-& ® 
COMPETITION IN CRANES 


Demand for lifting machinery and mechanical 
handling equipment continues at a very high 
level. The comments of Mr. Frank Morris, 
chairman and managing director of Herbert 
Morris, Limited, on increasing competition in 
overseas markets are therefore of special interest. 
In his report to shareholders circulated with the 
company’s accounts for the year ending July 31, 
he states that despite the very good trading results 
during the past two years “ there is no room for 
complacency.” He argues that there is an 
urgent need to foster a keen cost-consciousness 
among all ranks in industry, and points out that 
the company’s more important foreign com- 
petitors benefit from engineering wage rates 
that are substantially lower than those in the 
United Kingdom. Although Mr. Morris states 
that ‘otal orders on hand remain at a satisfactory 
level, he finds the forecasting of the likely outcome 
of the current year’s trading difficult, ‘* in view of 
grow ng competition, the continuing shortage of 
skill workers, and increasing difficulties in 
Mate ial supplies, particularly steel.” 

A iilable production statistics show that the 
industry as a whole has enjoyed a high level of 
Prosperity during the first half of this year. 
The value of output of cranes has averaged 
£1-€; million a month, compared with £1-62 


million in 1953 and £1-47 million in 1952. 
The monthly average output of conveyors and 
elevators during the first seven months shows a 
substantially greater increase, being 10 per cent. 
higher than in 1953, and that of ** other mechani- 
cal handling equipment ” is also higher. Exports 
on the other hand are lower. There is no doubt 
that some foreign competitors, particularly 
Demag, have gained some ground at the expense 
of British companies, even in this country. 
On the other hand the trend towards increased 
mechanisation of manufacturing processes to 
reduce labour costs is still gathering momentum, 
and the vast amount of civil engineering work 
in progress or projected throughout the world 
should ensure a good demand for the products 
of Herbert Morris and other companies in the 
industry. As Mr. Morris rightly points out 
** it is on quality and price ” that the competitive 
challenge will have to be met, and that “ the 
stimulant of increased competition at home and 
abroad ... may ultimately be of benefit to 
British industry.” 

One aspect of the company’s activities on 
which Mr. Morris comments in some detail is 
the success of his company’s overseas subsidi- 
aries, which are now supplying local needs in 
Canada, Australia and South Africa. The setting 
up of manufacturing facilities in large markets is 
nowadays a sine qua non of a large overseas 
sales, and, in this, fewer industries have been 
more enterprising than that specialising in 
cranes and other lifting equipment. 


x & 


GAS WASHING AT POWER 
STATIONS 


As might have been expected, that part of the 
report of the Committee on Air Pollution which 
recommended that gas washing should be 
introduced at all new power stations has already 
been considered by the British Electricity 
Authority. In a statement of policy on this 
subject they point out that this problem has for 
long been actively explored and that, despite the 
Beaver Committee’s views, it is by no means 
established that gas washing can be effectively 
introduced. As the Committee themselves recog- 
nise, even were all the dioxide removed from 
power station gases more than three-quarters 
of the sulphur problem would be left unsolved. 
Moreover, there are certain technical considera- 
tions, not to speak of other complications, which 
would have to be taken into account before such 
a policy were implemented. 

Not the least of these complications is that of 
cost, and in this connection the British Electricity 
Authority point out that to do what is suggested, 
and to build further grit-arresting installations, 
would involve an expenditure of at least £140 
million, and might even reach £250 million, 
within the next ten years. This expenditure, 
together with the extra operating costs, would 
mean an increase of at least 12 per cent. in the 
generating cost of electricity. 

Nevertheless, the Authority are prepared to 
face the financial liability incurred in installing 
gas-washing plant at power stations when they 
are satisfied, after consultation with the Govern- 
ment, that it is the right course to pursue. 


x k * 
GEAR-MEASURING INSTRUMENTS 


As machinery grows in complexity, and operating 
speeds and transmitted power rise to higher 
values, gears, which play an essential part in 
most machines, are subjected to increasingly 
severe demands. To sustain the heavy loads 
which they are to-day required to carry, gears 
must be of the highest quality both in materials 
and in dimensional accuracy, and an imporiant 
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factor in the maintenance of satisfactory stan- 
dards is the provision of suitable gear-measuring 
instruments. 

A paper recently delivered before the British 
Gear Manufacturers’ Association and reported 
on page 789 of the present issue refers to this 
subject and reveals an opportunity so far largely 
neglected by British firms. The author of the 
paper declares that, compared with the numbers 
obtained from continental sources, such as Ger- 
many and Switzerland, few gear-measuring 
instruments are made in this country, and instru- 
ment and gear-making companies are invited to 
co-operate in the production of equipment for 
this purpose. A wide range of precision measur- 
ing devices are made by British firms, but none 
specialises in instruments for determining the 
accuracy of gears, and it is suggested that the 
extension of existing facilities to cater for 
gear requirements deserves serious consideration. 

In particular the paper reports the need for 
a cheap and compact form of chart recording 
unit which can be used in measuring apparatus 
or applied to a machine tool with the same ease 
as a dial indicator. The development of a single- 
flank testing machine suitable for inspection 
departments is proposed, and instruments for 
inveStigating errors in tooth profile, adjacent and 
cumulative pitch, and lead are also considered. 

To establish practical standards of gear 
assessment, the author of the paper has intro- 
duced a unified system of pitch tolerances. 
It is based on records of pitch measurements 
obtained from gears tested during the past six 
years, and is therefore in accordance with the 
standard of accuracy achieved with accepted 
methods of gear manufacture. 


xk * 
NON-FERROUS METAL CASTINGS 


The demand for non-ferrous alloy castings has 
improved substantially during the past year, 
and two companies which held their annual 
general meetings last week were able to report 
improved training conditions. It is clear, however, 
that competition within the industry is increasing. 
Mr. R. Whitehead, chairman of the Wolver- 
hampton Die Casting Company, Limited, which 
specialises in die castings in zinc and aluminium 
alloys, reported a substantial increase in demand 
from the motor-car industry as well as from 
manufacturers of cycles and household appliances, 
most of whom are working to the limit of their 
production capacity. The company are re- 
organising their production facilities “‘so that 
they will operate as one production unit on most 
modern lines,” and planning to expand in 
order to be able to increase output in step with 
the increase in capacity announced by leading 
motor-vehicle manufacturers earlier this year. 
With a full order book and rising production 
of cycles and household appliances there is little 
doubt that the output of the Wolverhampton 
Die Casting Company will increase further during 
the current year. 

Lightalloys Limited, which specialises in 
aluminium-alloy sand and die castings for the 
aircraft industry and general engineering, reports 
some improvement in trading conditions, 
although demand had not fully recovered from 
the depression experienced in 1952-53. The 
turnover has increased but intense competition 
has forced the company to reduce profit margins. 
Their chairman, Mr. J. C. Colquhoun, reported 
that the rebuilding and extension of the sand 
foundry was almost complete and should 
provide Lightalloys with “‘some of the most 
modern mechanical aids.” There are signs 
that the demand for aluminium castings is 
continuing to improve and Mr. Colquhoun’s 
confidence would seem to be fully justified. 
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THE RECRUITMENT OF MECHANICAL 


ENGINEERS 


The opportunities offered to the young man who 
enters industry as a mechanical engineer, and the 
qualiues required of him, proviaed the basis of 
discussion auring a conterence held on Tuesday, 
December 7, at the Institution of Mechanical 
Engineers. The subject of the conference was 
** Mecnanical Engineering as a Protession,” 
and leading members ot the Institution spoke on 
matters reiating to the recruitment, training and 
prospects of mechanical engineers, before an 
audience largely composed of headmasters, 
careers masters and science teachers of public 
and grammar scnools. Among the principal 
speakers were Sir Ewart Smith, a vice-president 
ot the Institution and technical director of 1.C.1. 
Limited, who occupied the chair; Mr. T. A. 
Crowe, M.Sc., also a vice-president, and the 
chief managing director of the North British 
Locomouve Company, Limited; and Major- 
General 8. W. Josun, C.B., C.B.E., M.A., of the 
U.K. Atomic Energy Authority, and a member 
of Council of the Lustituuon, who talked about 
** Prospects and Opportunities in Engineering 
Design and Development.” 

Opening the conierence, Sir Ewart Smith 
disunguisned between craftsmen, technicians 
and tecnnologists, giving definitions of each. 
Uniike the engineering technician, who was 
only required to apply proven techniques, the 
tecnnologist or proiessional engineer was com- 
petent by virtue of his tundamental education 
and traiming to understand and to analyse engi- 
neering probiems, and by the use ot scientitic 
method to reach practical solutions of them. 

The engineer was able to assume personal 
responsibuuty tor the development and applica- 
tion of engineering and scientific knowleage— 
notably in researcn, design, construction, manu- 
facturing, superintending, managing and in the 
educauon of the engineer. Huis work was pre- 
dominantly intellec.ual and varied, and not 
of a routune mental or physical character. It 
required the exercise of original thought and 
juagment and the ability to supervise the tech- 
nical and administrative work ot others. 

His education should have been such as to 
make him capable of closely and continuously 
foliowing progress in his branch of engineering 
science by consulting newly-published work on a 
world-wide basis, assimilating such information 
and applying it independently, He was thus 
placed in a position to make contributions to the 
development of engineering science or its appli- 
cations. 


THE ATTRACTIONS OF ENGINEERING 


Sir Ewart continued by suggesting six reasons 
which might help to encourage a boy to adopt 
engineering as a career. Engineering was a great 
adventure; it oiten led to travel to distant 
countries, and provided almost unlimited scope. 
It was certainly as noble a calling to use know- 
ledge etiectiveiy as to extend it, and the engineer 
made at least as important a social contribution 
as the pure scienust. ‘he work involved was 
both interesting and satistying, and being of a 
dimcult nature it offered young men a definite 
chalienge. Finally, it was attractive as a source 
ot abundant and various human contacts, and 
could bring good financial rewards. 

‘Lhe type of man industry required should have 
received two kinds ot education, of a general and 
Of aspecial nature. Hus genera! education should 
include study of the humanities—in particular of 
History and Engiish—and a sound toundation 
in Mathematics and Physics. He also needed 
Specialist Quaulications in technical subjects, but 
it snould nevertueiess be borne in mind that too 
early specialisation was the curse of modern 
education, 

lt was more important to understand than to 
know, and such qualities as leadership and 
imagination should be promoted. A candidate 
for the engineering profession was required to 


think critically but constructively and the mental 
discipline acquired at school and university 
would stand him in good stead. 

Sir Ewart concluded by remarking that 
industry too must co-operate in the development 
of future engineers, and it must learn to use, 
handle and train its recruits and provide them 
with wider experience and earlier responsibility. 

Mr. Crowe, speaking of ‘“‘ The Prospects and 
Opportunities in Heavy Engineering,” said that 
every boy who wished to become a mechanical 
engineer should take his General Certificate of 
Education before he left his public or grammar 
school, and secure as high a standard as possible 
in Mathematics, Physics and Chemistry. There 
were two routes which were available to the 
young man planning to qualify as an engineer: 
one entailed attending a full-time degree course 
at a university, and the other involved the 
acquisition of theoretical training at part-time 
day and evening classes. Mr. Crowe strongly 
recommended that any boy with the necessary 
ability should choose the university route, but 
pointed out that many engineers had risen to 
eminence in their profession without that 
opportunity. 

He also emphasised the need for not less than 
two years practical training in the workshops and 
maintained that the younger the trainee when 
he obtained this experience the better. He was 
likely to be much more adaptable at eighteen 
than at twenty-two or twenty-three, and, more- 
over, the men would be more willing to co-operate 
with him at that age. 

The third speaker was Major-General Joslin, 
and he dealt with the training of the design 
engineer. Design was the link between research 
and production; it was the design engineer who 
made the prototypes based on information 
supplied by the scientist or inventor, and modified 
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them until they were suitable for the pre uction 
engineer. It was therefore necessary for a 
design engineer to understand the theory of the 
scientist and the practical difficulties of pro- 
duction. He should be able to express ks ideas 
in a way in which they could be readily under. 
stood, not only on the drawing board biit also 
by freehand sketches. The education of the 
designer would have to incorporate 2 com. 
prehensive theoretical course and rathe> more 
drawing-office experience than was necessary for 
most engineers. 

During the discussion that followed the three 
principal speeches, particular reference was made 
to the subject of practical experience, and the 
advantages of such schemes as the | :3:| 
course and the “sandwich” system (both 
described in ENGINEERING, vol. 177, page 4 
1954) were debated. 

It was suggested that if a prospective engineer 
completed some of his workshop training before 
entering a university, he would possibly receive 
financial assistance from his firm. 

The effect of National Service on the engineer’s 
training was also examined and Mr. T. B. Webb, 
of Babcock and Wilcox, Limited, considered 
that, after completing his period of military 
service, the trainee would require only one year 
of workshop experience, since he would already 
have had the opportunity to learn about human 
relations. 

A number of speakers referred to the too 
exacting demands made by examining bodies of 
both universities and professional institutions, 
It was proposed that, without a serious lowering 
of standards, changes in the examination system 
might lead both to the filling of vacancies in 
university engineering courses and to a reduction 
in the wastage of students due to failure in 
examinations. 

In bringing the conference to a close, Sir 
Ewart Smith spoke of the valuable part played 
by the engineer in the life of the community 
and stressed the importance of promoting in 
the community an enlightened attitude towards 
engineering and industry. 


HIGHER TECHNOLOGICAL EDUCATION 


A lengthy debate on higher technological 
education took place in the House of Lords on 
Tuesday, December 7, when Lord Glyn asked 
the Government whether they had given con- 
sideration to the recommendations of the Parlia- 
mentary and Scientific Committee, of which he 
was a member, on this subject. 

In his opening remarks Lord Glyn suggested 
that a parallel organisation to the University 
Grants Committee should be set up to help 
technological education and complained that 
post-graduate work was almost impossible for 
British people. The United States was turning 
out four and a half times as many technologists 
as we were in this country. On the other hand, 
we were producing five times as many pure 
scientists. This country was, in fact, spending 
a great deal of effort on research while others 
reaped the benefit of its application. There 
were large numbers of young men and women 
who were coming up the “ hard way.” Jealousy 
and vested interests ought not to prevent them 
from making progress. As it was, many 
promising youngsters went to primary schools 
and were then discouraged from taking up 
technological education. 


DEMAND FOR TECHNOLOGISTS 


Lord Silkin agreed that the right number 
of technologists was wanted in this country, 
but he challenged Lord Glyn’s statement that 
we lagged behind in their provision. This might 
be true, but the position should be quantitatively 
analysed to enable an assessment to be made 
of the number needed. It was putting the cart 
before the horse to talk of vast increases in 
numbers before we knew what was actually 
required. Qualitatively, too, investigation was 
required, as degree standards differed. If an 





immense demand for technicians (sic) existed, in- 
creased provision for them should have been 
made both in the universities and elsewhere. 
Yet it had not been found possible to fill existing 
vacancies in the universities. 

Viscount Falmouth said that the real point at 
issue was how we were to produce efficiently 
trained technical men to meet the demands which 
were being made for them by Government 
Departments, the Dominions and Colonies and 
industry. These demands would not reach 
saturation point for many years to come. It 
was a moot point whether many more technolo- 
gists and technicians were being employed in 
the United States than in this country, but there 
was no doubt that the predominant position 
of the former country in production was largely 
due to the high-grade men employed on the 
floors of their shops. It was strange that ata 
time when we were becoming more and more 
technically inclined that so many of the sixth- 
form type of boy did not want to go in for 
technology. It might, therefore, be worthwhile 
for universities and technical colleges to consider 
how such boys, who would form the best material 
for the technical work of the future, could be 
attracted. 

Viscount Waverley said that the provision of 
technological education was a matter of life and 
death. In the production of well-trained technolo- 
gists we lagged behind not only America but other 
countries. This was not, however, due to the 
quality of our teaching, in which respect we 
were second to none. It was important that 
technological training should be combined with 
instruction in the humanities. He also advo- 
cated the setting up of a body to deal with higher 
technological education in parallel with the 
University Grants Committee. Such a change 
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would go a long way towards putting techno- 
logical education on the map. 


TECHNOLOGICAL UNIVERSITIES 


Lord Cherwell remarked that although every- 
one was agreed about the need for more first- 
class technologists there did not seem to be 
agreement on the best way to obtain them. 
What the country needed to-day was a large 
increase in a type of man quite different from 
those produced in the older faculties of law, 
medicine, history, English and even science; 
and he was convinced we could not obtain them 
in the required numbers from the existing 
universities. If the advances in science were to 
be matched by increased efficiency in production 
we must have full-scale technological univer- 
sities. These institutions must enjoy parity of 
esteem with the older universities and be built 
up so as to be capable of training men to compete 
on equal terms with the leaders of industry 
abroad. It was perhaps not too late to do this, 
but further delay might prove fatal. 

The Marquess of Salisbury, Lord President 
of the Council, however, felt that whatever its 
merits the proposal for a technical university 
was not at present a practical proposition and 
that the right policy was to build up and develop 
certain existing institutions. It was increasingly 
realised in America and on the Continent, as 
well as in Britain, that the men who were to hold 
positions of the highest responsibility in industry 
needed a broader education than could be given 
in institutions devoted entirely to technology 
or even to science. 

After dealing at some length with the increased 
grants that were to be made for technological 
education, including those for new buildings, 
His Lordship said that the Government believed 
that we should look mainly to the university 
system for education up to degree and post- 
graduate levels. Nevertheless, they realised that 
regional colleges must also meet the increasing 
demands for high-level training, both for those 
who were working in industry and for those who 
required special courses. If the Government’s 
policy were to succeed, a high proportion of our 
cleverest young people must be drawn to science 
and its practical applications, and enough 
teachers in this subject with a real vocation must 
be attracted to the schools. They must try to 
divert to applied science and technology some of 
the prestige which scientists were inclined to 
focus exclusively on pure science. 


UNIVERSITY ENGINEERING 
DEPARTMENTS NOT FULL 


Viscount Caldecote pointed out that university 
engineering departments were not full at present, 
possibly because the courses were not suitable 
for every student. In fact, courses with a more 
practical bias, such as could well be given in 
technical colleges, were more attractive to 
many. The quickest way of getting new know- 
ledge into industry was by post-graduate courses. 
As regards technical colleges, a few should be 
up-graded with the ultimate aim of making them 
independent. 

The Earl of Halsbury said that he had never 

felt entirely enthusiastic about the need for a 
technological university as such, but the tech- 
nological faculties of universities in cities with 
large industrial populations might expand to a 
point where it might become desirable for them 
to break free. There were certain fields in 
which we could not compete with Germany and 
Japan. In fact, it was only in the field of quality, 
Particularly the quality of new products, that 
we could hope to compete with the rest of the 
world. It was absolutely essential that attention 
should be given to the speed at which we moved 
in these matters. Provision for post-graduate 
Studics, not post-graduate research was of extreme 
importance. 
_Eari de la Warr, the Postmaster General, said 
that the increasing interest which was being 
taken by industry in research must make the 
Government feel they could go ahead with 
these new developments, even if there was not 
compicte agreement about details. 
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A MAJOR EXPERIMENT IN UNIVERSITY 
EDUCATION 


The growing complexity of scientific knowledge 
and the consequent ever-increasing need of 
industry for graduates with lightly specialised 
knowledge and training are producing in our 
modern universities a departmentalism which 
threatens the supply of men and women with 
education, training and outlook sufficiently broad 
to undertake the duties of management. Industry 
itself is becoming more departmentalised and each 
firm, or department within a firm, more specialised. 
This results partly from advances in technology 
that have produced more complex machines and 
methods of production, and partly from the 
fact that the simpler products are now made in 
the markets to which we formerly exported them. 
Hence the demand for more specialists at each 
main stage of industrial activity: research, 
design, development, production, sales, machine 
and plant operation and maintenance. This 
has meant that young boys without higher 
education and theoretical knowledge are finding 
it more difficult to pick up adequate ** know-how” 
as they pass through each department during 
their apprenticeship. In any case, the increase 
in facilities for higher education has meant 
that fewer first rate boys are available as appren- 
tices at 14 or 18 when they leave school. The 
cream goes to the university. How then are 
industrial concerns to get the men of broad 
education, knowledge and experience they need 
to take on the responsibilities of general manage- 
ment—responsibilities which are growing in 
scope and complexity as the activities of special- 
ists have to be co-ordinated, team spirit to be 
fostered and a host of factors—some highly 
technical—_to be taken into account when 
decisions are made? 

This is one of the basic problems of the 
industrial age, and a major contribution to a 
solution—even if still classed as experimental— 
is worthy of careful study. The founding of 
Keele University College in North Staffordshire, 
opened to students four years ago as a fully 
residential college, with its own curicula and giv- 
ing its own degrees, was the first step in an 
endeavour to find a solution. Political and 
Economic Planning (P.E.P.) published a broad- 
sheet recently which contains a very full dis- 
cussion of the reasons which led the University 
Grants Committee to sanction the creation of 
Keele College, of the curriculum, how the 
college is run and useful facts about the courses 
and the students who have attended so far. 
P.E.P. credit Lord Linsday of Birker, who 
retired as Master of Balliol to become the 
Principal of Keele, with a great deal of the 
initiative and the spade work that led to the 
establishment of the new college: ‘“* When Lord 
Lindsay spoke of extending university education 
to a much larger section of the population, he 
meant education for young people between the 
ages of 17 or 18 and 21 or 22 in a residential 
university college. The increase in the student 
population cannot be absorbed by the older 
universities if they are to preserve their character 
and standards. He was thinking in terms of 
new, much smaller institutions, with experimental 
curricula. He was convinced that the curricula 
of the new colleges could not be fitted into the 
external degree requirements of London Univer- 
sity. The new college should give their own 
degrees. They should also be fully residential, 
But the fundamental educational idea underlying 


~ the experiment of the new University College of 


North Staffordshire, which Lord Lindsay stressed 
most strongly, was to find and put into effect a 
remedy for the disease of excessive departmental- 
ism in modern universities.” 

The remedy is to combine science and arts 
courses in such a way as to show the students 
how all subjects are related, and to give them as 
broad an education as possible without depriving 
them of the opportunity to study a scientific 
subject in depth. The degree course lasts 


four years and the first year is mainly taken up 
with a course known as foundation studies. 
This course, in which all students and all heads 
of departments take part, is designed “‘ to give 
an understanding of the heritage of Western 
Civilisation, of modern society, and of the 
nature, methods and influence of the experi- 
mental sciences.” In addition to the work 
for the foundation studies course, the first year 
student is required to attend one tutorial a week 
in each of three groups of subjects: the humani- 
ties, social studies and experimental sciences. 
One of these tutorials will be on subjects the 
student has studied before (at school), and he will 
choose a different subject to study each term, 
Two other subjects, which will probably be new 
to him, are taken for the whole year, The 
student then goes on to take his three-year 
degree course in subjects of his own choice. 
The foundation studies course is thus a deliberate 
attempt to give the student a general cultural 
background, against which he will be able to 
make his choice. It provides a break in studies 
at a critical point in his career: 

** After specialising at school in three or four 
subjects for leaving examinations, the student is 
introduced to new subjects, new lines of inquiry. 
He has a year in which it is intended he should 
pause and take stock and may find fresh fields 
of knowledge which attract him, and which he 
wishes to explore. In any case he is not com- 
pelled to continue at the University with the 
subjects which he studied at school.” 

The degree course is much more orthodox, 
consisting of two main subjects and two sub- 
sidiary subjects. Although the College has no 
faculties in law, medicine, engineering and tech- 
nology—and the authorities have no intention of 
adding these—students do specialise and acquire 
in the sciences the knowledge and training 
necessary to fit them for an industrial career. 
A graduate in mathematics and physics, for 
example, will be in a position to acquire the 
understanding and knowledge necessary to play 
his part and further his technological education 
in the specialised department of a machinery or 
instrument manufacturer; a graduate in physics 
and chemistry will likewise be well fitted for a 
job in a chemical engineering concern. In both 
these cases he will have much to learn far more 
than a graduate in engineering, but he will be 
better provided with the wide background without 
which a specialist becomes a good manager only 
if an exceptionally gifted person. The bright 
boy, who may twenty years ago have become an 
apprentice and educated himself on his way to 
the top, will come to his job as an educated young 
man well prepared to become the technologist 
and eventually the manager whose task is to 
co-ordinate the activities of technologists. This 
may prove to be a better solution to industry’s 
management problem than the large institutes of 
technology modelled on American practice that 
have been proposed from time to time since the 
war. 

The P.E.P. broadsheet, which is excellently 
presented and well written, concludes: 

“It is far too early yet to form any opinion on 
the new type of education provided at Keele, 
but a good beginning has been made towards 
the solution of a vast and complicated problem, 
In ten or so years’ time when there will be over a 
thousand graduates, it will be easier to see how 
the experiment is working. It will also be’ 
interesting to have the views of the graduates 
themselves and of their employers. When the 
time comes the ‘fusion of thoroughness and 
breadth’ which Keele offers may well be recog- 
nised as a different but a valuable contribution to 
university education,” 

P.E.P. are now preparing a report entitled 
‘Graduates in Industry” which will deal with 
the réle of graduates in industry and the policy 
and practice of industry in employing graduates, 
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DEVELOPMENT OF THE 
DART ENGINE 


The prototype Dart propeller turbine produced 
by Rolls-Royce, Limited, in 1946, delivered a 
power of 1,000 h.p. at take-off. By the time the 
production Viscount air liners were coming off 
the line, early in 1953, the Mark 505 Dart had 
been developed to give a take-off power of 
1,400 h.p., a cruising power of 890 h.p., and a 
cruising specific-fuel consumption of 0-68 Ib. 
per horse-power per hour. In the Mark 506 
Dart, introduced this year, and first fitted to the 
Viscount 724 for Trans-Canada Airlines, the 
cruising power has been increased to 955 h.p. 
and the specific fuel consumption has been 
reduced to 0-655 Ib. per horse-power per hour. 
A still further developed engine, the Mark 510 
Dart, will come into service next June, with a 
take-off rating of 1,550 h.p., a cruising power of 
985 h.p. and a specific fuel consumption of 
0-635 lb. per horse-power per hour. 

The progressive increase in efficiency is the 
result of a number of changes in detail design. 
Originally the compressor rotating guide vanes 
were of a fairly thick section and were shot 
blasted. Thinner polished guide vanes are now 
employed, and the number of first-row vanes has 
been changed. The sealing of the turbine blades 
has been improved, and the reduction gearing 
has been strengthened by increasing the load 
capacity of the bearings and gear teeth, both 
high-speed and low-speed trains having helical 
teeth whereas in the earlier engine the low-speed 
train consisted of spur gears. 

There is still scope for further development. 
Among the possibilities which have been investi- 
gated are the use cf a shrouded compressor rotor 
to provide better sealing, the substitution of a 
three-stage for a two-stage turbine to give a 
better cruising performance at altitude, auto- 
matic control to maintain a constant maximum 
jet-pipe temperature, and a smoothing-out of 
the temperature gradient of the flame tubes by 
improvement to the cooling-air flow. This last- 
mentioned improvement will probably be incor- 
porated in existing engines. 


x *k * 


SCIENCE AND 
ENGINEERING 


Sir Edward Appleton’s address 


The dividing line between science and engineering 
is an indefinite one—a boundary without a fence; 
but they differ in that the pursuit of engineering, 
unlike that of science, results in something being 
made—something that is useful, though it may 
well have other qualities such as elegance and 


economy. These were among the opening 
remarks of Sir Edward Appleton, G.B.E., F.R.S., 
when he gave this year’s Andrew Laing Lecture 
to the North-East Coast Institution of Engineers 
and Shipbuilders at Newcastle-upon-Tyne last 
Friday, December 10. Sir Edward chose as his 
subject “‘The Partnership of Science and 
Engineering,” and gave several examples of 
where the one had been of assistance to the 
other. 

Two branches—electrical engineering and 
chemical engineering—were based on particular 
scientific discoveries and in the course of their 
lives had been continually nourished by further 
developments in the field of pure science. In 
the near future, continued Sir Edward, we could 
already see the approach of a new specialised 
branch of engineering—nuclear engineering. 
Later in his lecture he referred at some length 
— problems which were to be expected in this 


That science had not always been the fore- 
runner of engineering, however, was illustrated 
by the major developments in engineering which 
were founded on extremely rudimentary scientific 
knowledge. The steam engine, for example, 
had been used in England as early as 1712, 


yet it was not until over a century later that 
Carnot enunciated the second law of thermo- 
dynamics explaining its performance. And 
then yet another century had elapsed before 
Callendar had furnished us with a comprehensive 
understanding of the thermal properties of steam. 

Sir Edward continued his address by referring 
to many instances of collaboration between the 
scientist and the engineer, but making a particular 
point of the partnership between the chemist and 
the engineer in the discovery, development and 
application of new materials such as textiles, 
constructional and insulating materials, dyestuffs 
and so on. 


x * * 


CARGO SHIPS 


Amendments to Construction 
Rules 


Following cases of structural damage and failure 
which have occurred during recent winters to 
some modern types of dry-cargo ship, the 
Committee of Lloyd’s Register appointed a special 
panel in January, 1954, to recommend amend- 
ments to the Construction Rules to ensure a 
satisfactory standard of longitudinal strength in 
this type of ship. The panel made several 
recommendations, which were first considered 
by the Technical Committee and then adopted 
by the General Committee on December 9, 1954. 
The amendments will be published and applied 
forthwith to new ships for which plans are 
submitted to the Committee for approval. 

The amendments can be divided into two main 
parts. First, formule have been devised and 
introduced into the Rules whereby the minimum 
longitudinal scantlings, which are based on 
dimensions, will require to be increased when 
necessary to take account of modern design 
characteristics in respect of cargo distribution 
and speed. The object of this amendment is to 
maintain the same standard of longitudinal 
strength for all types of dry-cargo ship, and will 
apply irrespective of the mode of construction of 
the hull. 

The second part deals with welded construc- 
tion, and the amendments require a considerably 
extended use of specially approved notch- 
tough steels for the main structure of welded 
ships. A limited use of such steels was first 
introduced into the Rules in 1950. More specific 
requirements relating to detailed structural design 
have also been prescribed. The extended use 
of special quality steels in welded dry-cargo 
ships applies generally to tankers, and the Rules 
for this type of ship have also been amended. 
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BRUSSELS INTER- 
NATIONAL EXHIBITION 


Focus on Post-War Developments 


As announced by Her Majesty’s Government on 
November 24, Great Britain has accepted an 
invitation to take part in the international 
exhibition at Brussels in 1958, which is being 
organised under the auspices of the Belgian 
Government. This undertaking will be the first 
major international exhibition to be planned for 
nearly 20 years, and it is hoped to make it one 
of the most important events of its kind to have 
been held on the Continent. 

The aim of the exhibition, which will be known 
as ‘* The International and Universal Exhibition 
of Brussels, 1958,” is to present on a world-wide 
scale the spectacle of man’s technical, cultural 
and social progress during the post-war period, 
and to provide an opportunity for each country 
to display its own most outstanding achievements 
in science, art and industry. The Belgian Gov- 
ernment anticipate that the exhibition will serve, 
in this way, as a major vehicle for international 
understanding and goodwill. 
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In accordance with the international 
tion of 1928 relating to exhibitions on tl 
Belgium has issued official invitations 
part to all countries with whom she m ‘intains 
diplomatic relations. In addition to 5ritain, 
formal acceptances have so far been 1-ceived 
from the United States, Canada, the Ar;--ntine, 
Norway, Holland and the Vatican. Inv-:ations 
have also been sent to the United Natic.s and 
its subsidiary organisations, the Council of 
Europe, the European Coal and Stee: Com- 
munity, and the International Red Cross. 

The exhibition will open in mid-April, 1958, 
and will last until the middle of the foliowing 
October. It will occupy an area of about 450 
acres of parkland four and a half miles from 
the centre of Brussels. Part of this site is in 
the grounds of the royal palace of Laeken and 
has been placed at the disposal of the exhibition 
authorities by the King of Belgium. 

Further information respecting the progress 
of arrangements for the exhibition may be 
obtained from Campbell-Johnson Limited, 35 
Old Bond-street, London, W.1. 
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INTERNATIONAL 
FEDERATION OF PRE- 
STRESSING 


Second Congress at Amsterdam 
Next Year 


The second congress of the Fédération Inter- 
nationale de la Précontrainte is to be held in 
Amsterdam, Netherlands, from Monday, August 
29, to Friday, September 2, 1955. Though the 
subject matter of the congress will be primarily 
concerned with concrete that is prestressed, the 
objects of the Fédération are in no way limited 
to concrete but include consideration of any 
material or structural method employing pre- 
stressing. 

The work of the congress will be divided 
between four working sessions and will be 
conducted in three languages, English, French 
and German; it is hoped that simultaneous 
translations will be available. Papers, which are 
not to exceed 2,500 words in length, must reach 
the secretaries before February 1, 1955. During 
the week arrangements will be made for visits 
to places of professional interest as well as excur- 
sions of more general attraction suitable for 
members’ ladies. Further details can be obtained 
from the secretary, Ir. J. A. H. Hartmann, 
Groningestrat 15, The Hague, Netherlands. 
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OBITUARY 


We regret to record the deaths of: 


Mr. HAROLD WILLIAM BARKER, M.Inst.F., at 
Newcastle-upon-Tyne, on November 26, at the age 
of 49. Mr. Barker joined Babcock and Wilcox Ltd. 
in 1921, and was appointed manager of the Newcastle 
office of the firm in 1950. 


Mr. ERNEST MILLINGTON, at Borrowash, near 
Derby, on December 4, at the age of 81. He was 
a former chief metallurgist of the London Midland 
and Scottish Railway Co. at Derby, and retired in 
1936 after more than 33 years of service with the 
company. Mr. Millington was an original member 
of the Institute of Metals. 


Mr. HarRoLtD CORNWALLIS MANN, M.I.Mech.E., 
M. Inst.Gas E., in hospital in London, on December 5, 
at the age of 61. After an articled apprenticeship 
with the Gas Light and Coke Co. at Beckton and 
Fulham Works, Mr. Mann was with Messrs. Chemical 
Engineers and Wiltons Patent Furnaces Co., Ltd., 
for upwards of 30 years, finally serving as technical 
director. He joined Newton, Chambers & Co., Ltd., 
Thorncliffe, near Sheffield, in February, 1945, and 
was senior technical representative, heavy cOmn- 
struction department in London and _ the South 
East England area, at the time of his death. 
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PERSONAL 


proFessOR R. P. LinsTEAD, C.B.E., D.Sc., F.R.LC., 
F.RS., has been appointed Rector of the Imperial 
College of Science and Technology, South Kensing- 
ton, London, S.W.7, as from January 1, 1955, in 
succession to the late AR CHIEF MARSHAL SIR 
Roperic Hixt (ret.), K.C.B., M.C., A.F.C., M.A., 
F.R.Ae.S. 

Mr. P. R. DUNN, B.Sc., M.I.E.E., who has been 
deputy chief engineer, British Insulated Callender’s 
Cables Ltd., since 1952, has now been promoted to 
the position of chief engineer, in succession to MR. 

. T. HOLLINGSWoRTH, who has recently been 
elected to the board of the company. 

Dr. MAurRICE Cook, joint managing director, 
Imperial Chemical Industries, Ltd., Metals Division, 
Birmingham, and senior vice-president and President- 
Elect of the Institute of Metals, has been elected 
chairman of the British Non-Ferrous Metals Research 
Association, Euston-street, London, N.W.1, as from 
January 1, 1955, in succession to the Hon. R. M. 
PRESTON, who retires from office on December 31. 

Mr. J. S. ROLPH, general manager, marine depart- 
ment, and Mr. R. F. BALDwin, general manager, 
electrical department, W. B. Dick & Co. Ltd., have 
been elected to the board of directors of the company. 

Mr. H. W. M. Kina, M.B.E., has been elected vice- 
chairman of Geo. W. King Ltd., makers of mechanical 
handling equipment, Stevenage. 

Mr. A. G. R. BELL, A.M.I.E.E., A.M.I.Mech.E., 
superintendent of Bromborough power station in 
the North-West, Merseyside and North Wales 
Division of the British Electricity Authority, has been 
appointed generation engineer (operation), Southern 
Group, South-Western Division, in succession to 
Mr. P. L. Lutte, who has been transferred to the 
Northern Group. 

Mr. A. J. BRUNKER, B.Sc. (Eng.), A.C.G.L., 
D.LC., A.M.LE.E., is relinquishing his position as 
general export manager to E. K. Cole Ltd., Southend- 
on-Sea, Essex, to become chief engineer of the 
company. Mr. W. M. York, an executive director, 
will now direct the firm’s export activities, covering 
radio, television, plastics, and cinematograph equip- 
ment, in addition to his other duties. 

Mr. K. E. Woo.iatr, who has been with F. 
Perkins Ltd., Peterborough, since 1941, and secretary 
since 1945, is to become finance director. He will 
continue as secretary. Mr. M. I. PRICHARD, M.C., 
who has been personal assistant to the chairman and 
managing director, Mr. Frank Perkins, since 1953, 
has also been elected a director. 

CoLONEL G. W. Purser, until recently general 
sales manager of Guy Motors, Ltd., Wolverhampton, 
and now director of the firm’s subsidiary company, 
Guy Motors Africa (Pty.) Ltd., has left for Johannes- 
burg to take up his new duties. The African com- 
pany will have plant in Cape Town, Durban, Johannes- 
burg and Salisbury, Rhodesia. 

Mr. A. V. GRAvEs, of E. H. Jones (Machine Tools) 
Ltd., London, N.W.9, has been elected President of 
the British Association of Machine Tool Merchants, 
St. Stephen’s House, Victoria-embankment, London, 
S.W.1, during the ensuing year, in succession to 
Mr. A. W. V. AGutTTER, of Centaur Tool Works, 
Birmingham, who remains on the Council as the 
immediate past-president. 

Mr. S. J. Wricut, M.A. (Cantab.), agricultural 
adviser to the Ford Motor Co. Ltd., and consulting 
engineer to the Royal Agricultural Society, is to go to 
India in January under the technical co-operation 
scheme of the Colombo Plan. 

MR. R. C, F, Saxsy is to take up the appointment 
of contracts manager of Cable and Wireless Ltd., 
Electra House, Victoria~-embankment, London, 
W.C.2, as from January 1, 1955, in succession to 
Mr. H. V. Hicaitt, who is due to retire on Decem- 
ber 31, after 42 years of service with the company. 
Mr. G. W. T. KiNG will succeed Mr. Saxby as assis- 
tant contracts manager. 

Mr. S. F, Foutetr has been promoted chief 
scientific officer and appointed principal director of 
€quipment research and development (air) in the 
Ministry of Supply. 

Mr. C. R. JepHcott, A.M.LE.E., has been 
appointed engineer-in-charge of the new temporary 
television transmitting station at North H 
Tor, South Devon, of the British Broadcasting 
Corporation. 
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BUSINESS CHANGES 


CLARKSON (ENGINEERS) Ltp., makers of chucks 
= milling cutters, Nuneaton, have opened a 
irmingham branch at 15 Heath Mill-lane, Bir- 
mingham 9, (Telephone: Victoria 3994.) 


SHEEPBRIDGE ENGINEERING Ltp., Chesterfield, 


have secured the licence to build French JuLEs 
Weitz tower cranes in this country. The cranes, 
which are used by building contractors, will be pro- 
duced at the Chesterfield works of a subsidiary 
company of the parent firm, SHEEPBRIDGE EQurP- 
MENT LTD. 

The directors of TILTMAN LANGLEY LABORATORIES 
Ltp., announce that, as from December 1, the name 
of the company has been changed to TILTMAN 
LANGLEY Ltp. A second announcement is to the 
effect that the firm has acquired an interest in 
Mip-CENTURY ENGINEERING LTD. 

The Rectifier Division of STANDARD TELEPHONES 
AND CABLES Ltp., Connaught House, Aldwych, 
London, W.C.2, is being moved from Warwick-road, 
Boreham Wood, Hertfordshire, to a new factory 
at Edinburgh Way, Harlow, Essex. (Telephone: 
Harlow 26811.) 

The name of STAND Ltp., the London correspon- 
dent for the Aluminium Ltd. Group of Companies, 
has been changed to Aluminium (Canada) Ltd., 
11 Bruton-street, London, W.1. (Telephone: MAY- 
fair 9721.) 

BRITISH INSULATED CALLENDER’S CONSTRUCTION 
Co. Ltp., announce that the address of their Middles- 
brough district office is now 55-57 Borough-road. 
(Telephone: Middlesbrough 43644.) 
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CONTRACTS 


Atomic-Energy Power Station Plant.—ALLis-CHAL- 
MERS GREAT BRITAIN LTD., 728 Salisbury House, 
London Wall, E.C.2, inform us that the Argonne 
National Laboratory have selected the Allis- 
Chalmers Manufacturing Co., Milwaukee, Wis- 
consin, U.S.A., to design, develop, construct and 
install the power generation, heat transfer and 
special equipment for the power cycle in the first 
atomic-energy power station to be built in the 
United States. Under the contract, Allis-Chalmers 
will design and develop components of a power 
system provided with special sealing devices which 
will make the components tight against leakages 
of steam, air or water. The present experimental 
boiling water reactor is to constitute a small-scale 
pilot plant only and the electricity produced will 
not be competitive with power from large central 
power-station plants. 

Bar and Strip Rolling Mill. The Société Métal- 
lurgique d’Imphy, Imphy, Niévre, France, have 
placed an order with the BRIGHTSIDE FOUNDRY 
AND ENGINEERING Co. Ltp., Sheffield, for a bar 
and continuous rod-rolling mill for the production 
of precision alloy-steel bars and rods in straight 
lengths and in coils. Provision is made for the 
plant to roll also strip. The mill will be erected 
adjacent to existing mills at Imphy. The value 
of the mechanical equipment is considerably over 
£500,000 and the contract provides that some parts 
are to be made in France to the Brightside Com- 
pany’s designs. 

Single-Span Steel Bridge. The Government of the 
Gold Coast have accepted the tender of DoRMAN 
LONG (BRIDGE AND ENGINEERING) LTD., for a 
single-span steel bridge and approaches across the 
River Volta, at a cost of approximately £750,000. 
Situated at Adomi, 2} miles north of Senchi, the 
bridge will carry two lanes of traffic on a 22-ft. 
wide roadway. It will have short reinforced- 
concrete approaches and about 5} miles of new 
approach roads which are included in the contract. 
The main arch span will be 805 ft. long and 38 ft. 
wide. The arch ribs will be made of high-tensile 
steel and will have a rise of approximately 173 ft. 
The total weight of steel involved in the contract 
is about 1,200 tons and the bridge will be completed, 
ready for traffic, during the early part of 1956. 
The river, at present, is crossed by means of a ferry 
which handles well over 200 road-transport vehicles 
a day. The consulting engineers are SiR WILLIAM 
HALCROW AND PARTNERS, and Fox AND PARTNERS, 
both of London. 

Turbo-Blower for Iron Works. THE GENERAL ELETRIC 
Co. Ltp. announce that their FRASER AND CHAL- 
MERS ENGINEERING Works, Erith, Kent, have been 
awarded a contract for a turbo-blower to be in- 
stalled at the Clyde Iron Works, Tolcross, Glas- 
gow, of Colvilles Ltd. The output of the machine 
is to be 75,000 cub. ft. of dry air per minute at 
60 deg. F., at a delivery pressure of 25 Ib. per 
square inch. The turbine, a multi-stage, single- 
casing, high-pressure machine, will be supplied 
with steam at 270 Ib. per square inch gauge, and a 
total temperature of 750 deg. F., and drive a four- 
stage centrifugal blower at 2,750 r.p.m. The 
control of the machine will be by a constant- 
volume anti-surge regulator of the Ascania type. 
The contract includes surface condensing plant 
and auxiliaries. 
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Sea Wall and Flood Barrier. A contract for the con- 
struction of a sea wall and repairs to a concrete 
apron between New Clee and Cleethorpes has been 
let by British Railways, Eastern Region, to 
CLuGsTON Cawoop Ltp., 16 High-street East, 
Scunthorpe, Lincolnshire. A removable timber 
flood barrier is also to be provided in the vicinity 
of Suggits Lane level crossing. Work is..to start 
at once. 
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Letters to the Editor 


A MODERN STEAM ENGINE 


Predecessors of the N.R.D.C.-Ricardo 
Design and some Proposals 


Sir, Iam sorry to be so late in commenting on 
the small steam plant described in ENGINEERING 
(October 1, page 442), but hope that the subject 
is of sufficiently enduring interest to survive the 
lapse of two months. 

The proposal to use steam power for the 
development of backward countries is so old 
that it is astonishing that we have had to wait 
until 1954 for something more convenient than 
the old “ portable.” The steam-engine makers 
must have gone to sleep in the ’90’s, or perhaps 
fashion following the evolution of the automobile 
has blinded even engineers to anything but liquid 
fuel and internal combustion. 

Passing to the actual machine, the boiler is 
the usual snag in the pursuit of simplicity: 
Ricardo and Company (1927), Limited, are to be 
congratulated on their bold and simple conquest 
of this problem. I imagine that in spite of their 
disregard of orthodox boiler practice this 
simplicity has not been paid for by any great 
loss of efficiency, but I would be interested in 
seeing a few test figures. 

There are one or two features about the engine 
which seem more dubious. The steam con- 
sumption of 30 Ib. per horse-power hour is not 
so remarkable when it is realised that 25 lb. per 
hour was achieved by simple portable engines 
in the 1880’s. True, they were larger, but the 
speed was low and the steam was saturated at 
90 lb. per square inch pressure only. The 
compound engines did considerably better. I 
am not sure that a contra-flow compound engine 
with throttle governing would not beat the 
uniflow, and would certainly permit lighter 
construction. There appears to be a hand pump 
for cylinder lubrication but with superheat I 
believe that the extra cost of a mechanical 
lubricator, which would doubtless be child’s 
play to Ricardo and Company, would quickly 
be recovered in fuel economy and engine life. 

Where a man has to devote 3 per cent. of his 
land to growing fuel to irrigate the remainder, he 
will not be uninterested in economy; the super- 
heater shown is apparently little more than a 
dryer, but higher superheat and a_ reliable 
cylinder lubricator should give handsome returns 
in an engine of this type. True, one could not 
use any available oil, but the choice in an engine 
of this size would be far from critical and I.C. 
oils, now obtainable in any part of the world, 
would be good enough. I find it hard to 
understand that the engine thrives on any sort 
of oil; my experience of emulsible oils in 
enclosed crank-case machines has been limited 
but catastrophic. 

I fear that you hardly do justice to the steam- 
engine men of the past when you suggest that the 
engine owes its success to I.C. influence. The 
enclosed crankcase with splash lubrication and 
trunk pistons was used in several engines about 
sixty years ago or more: the poppet valve was 
used by Watt and the cut-off valve is essentially 
the Rider which enjoyed some vogue in the 1880's. 
Even the spring piston ring was invented by 
Ramsbottom and the uniflow principle goes back 
to Jacob Perkins; and must we call it a “ steam- 
operated prime mover ” ? 

Yours faithfully, 
W. MELVILLE. 
31 Wye Cliff-road, 
Handsworth, 
Birmingham 20. 
December 2, 1954, 





BOOK REVIEWS 


Statistical Year-Book of the World Power Con- 
ference. No. 7: Annual Statistics for 1950- 
1952. Edited by FREDERICK BROWN. Pub- 
lished on behalf of the Central Office of the 
World Power Conference, by Lund Humphries 
and Company, Limited, 12 Bedford-square, 
London, W.C.1. (40s.) 

Anyone who has undertaken the task of com- 

piling statistics and drawing conclusions from 

them, especially when these are of the international 

kind, will appreciate the difficulties facing Mr. F. 

Brown in digesting figures of the world’s resources 

of fuel as well as of its production, stocks, 

imports, exports and consumption. Yet this is 
the task which he has accomplished as success- 
fully as is possible in the latest edition of this 
useful year-book. As in previous editions, the 
power sources included are coals, brown coal 
and lignite, peat, coke, manufactured fuel, 
wood, petroleum, benzoles, alcohols, natural and 
manufactured gas, water power and electricity. 

The statistics given relate to the years 1950, 

1951 and 1952, and, where available, to 1953. 

In some cases figures for earlier years have been 

revised, 

The information given is set out in tables, 
which include figures of area and population 
followed by summary and detailed data covering 
the fuels that have just been mentioned, these 
being divided under the headings and sub- 
headings of continents and countries. The 
whole provides a most useful compilation on a 
subject which is of particular importance at the 
present time, although it is given in such detail 
that it will need careful study before it can be 
properly appreciated. Even a cursory examina- 
tion will, however, give rise to some interesting 
speculations. How far has the industrial pre- 
eminence of certain countries depended on the 
presence of fuel and the energy shown in 
developing supplies and to what extent will the 
large and particularly the undeveloped water- 
power resources of, say, French Equatorial Africa 
affect the future distribution of world industry? 
Moreover, what modifications and improve- 
ments in the material conditions of a majority 
of the inhabitants of the globe are being, and will 
be, brought about by the urge to take advantage 
of technical possibilities that have not so far 
been employed? 

The year-book does not provide complete 
answers to these questions, but it does indicate 
trends and these will undoubtedly become clearer 
as time goes on. Its value would be increased 
by greater co-operation from the countries 
concerned (there are still many blanks), but 
perhaps this will be corrected in due course. 


Treatment and Disposal of Sewage Sludge. 
Ministry of Housing and Local Government. 
H.M. Stationery Office, Kingsway, London, 
W.C.2. (2s. 6d.) 


The treatment and disposal of sewage and town 
refuse are expensive operations and any proce- 
dure which results in the production of saleable 
end-products will, on the face of it, be attractive. 
The simple sedimentation of crude sewage 
produces primary sludge with a content of from 
90 to 97 per cent. of water. Secondary sludges 
contain rather less, but an overall figure of 
92 per cent. of water may be assumed. The 
total quantity of this wet sludge to be dealt 
with in England and Wales amounts to some 
16,000,000 tons per wnnum and this contains 
about 800,000 tons of dry solids. The primary 
end-product obtained is manurial material and 
most of the sewage from rural districts, which is 
not included in the above figures, is applied to 
the land. Other possible products, in some 
cases being obtained, are methane and recovered 


This informative report reviews the whole 


subject in detail. A long section deals with 
sludge treatment, which is the primary operation 
of any sewage works; sedimentation, digestion 
and elutriation are described, the various 
processes of dehydration then being considered. 


These latter include air drying, filter pressing, 
vacuum filtration, centrifuging, heat-treatment 
conditioning, rotary-kiln drying, flash drying, 
vacuum-spray drying, freezing and electro- 
osmosis. Some of these very varied methods of 
treatment are not in use in this country and 
only on a small scale elsewhere, but the descrip- 
tions of the methods and plant required should 
te of material value to sewage-works authorities 
concerned with the developments of or alterations 
to their plants. 

The most direct method of applying sewage 
for manurial purposes is to distribute liquid 
digested sludge to agriculturalland. The practic- 
ability of this procedure largely depends on the 
situation of the sewage works. Semi-dry sludge 
may be carted for farm work and if dried to a 
water content of 10 to 15 per cent., by one of 
the methods described in the report, may be 
bagged. A manure may also be prepared by 
composting sludge with pulverised house refuse, 
of which some 11 million tons are collected each 
year in England and Wales. Sorting is necessary 
and increases the cost. The latter consideration 
also has great weight in connection with the 
attractive utilisation of sewage sludge for 
the production of methane. It is stated in the 
report that if the sludge from only half the 
population of England and Wales were digested, 
methanewitha thermal value equivalent to 210,000 
tons of coal could be produced per annum. 
Even the smallest sewage works could operate 
this process ; but that does not mean that it would 
be economical to do so. It is stated that it is 
unlikely to prove economical to collect gas for 
power purposes in towns with populations less 
than 50,000. Grease, a third possible useful 
end-product from sewage works, can only be 
recovered when the nature of local industry is 
such that the sewage carries a heavy grease 
burden; it is practised in Halifax and Hudders- 
field. Anyone interested in the subject of 
this report should study it in conjunction with 
the recent report entitled The Use of Towns’ 
Wastes in Agriculture, which was reviewed 
in our issue of September 3, 1954 (page 296). 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Sunbury Research Station. ANGLO-IRANIAN OIL 
Co., Lrtp., Britannic House, London, E.C.2. 
Chemical research, pilot-plant design ard develop- 
ment; physical and engine researcn sections: 
products, analytical, and technical-information 
sections. Illustrated book. 

Decorative Lighting. GENERAL ELeEctrRIc Co., LTD., 
Magnet House, London, W.C.2. Decorative 
lighting fittings for ships; deckhead, bulkhead, 
examples of special fittings to required designs. 
Illustrated pamphlet. 

Permanent Magnetic Separators. _ELECTROMAGNETS 
Ltp., Bond-street, Birmingham 19. Chute, 
suspension, and drum-type separators; magnetic 
pulleys; bench, suspension and hand magnets. 
Two illustrated leaflets. 


Flange Marking and Flywheel Graduating Machine. 
Funpitor Ltp., 3 Woodbridge-street, London, 
E.C.1. Hydraulically operated machine for mark- 
ing large pipe flanges and graduating flywheels for 
automotive industry. Illustrated leaflet. 

Production Lathe. CHARLES CHURCHILL & Co. 
Ltp., South Yardley, Birmingham. ‘“‘ Vertimax ”’ 
vertical-spindle chucking lathe with twin slides and 
hydraulic feed; typical tool layouts. Illustrated 
pamphlet. 

Dust Collector. THERMIx INDUSTRIES, LTD., 29 
Grosvenor-place, London, S.W.1. ‘ Tubix ” multi- 
cyclone collector to extract dust from gases. 
Principle of operation and applications. Illus- 
trated leaflet. 

Pallets and Stillages. H. & C. Davis & Co., Ltp., 
59 Old Town, London, S.W.4. Skid stillages, 
flat pallets, 2-, 4-, and 8-way entry pallets, post- 
pallets and wire-mesh pallets. Illustrated cata- 
logue with standard sizes. 

Electric Grinders. Brook Motors Ltp., Hudders- 
field. 6- and 7-in. bench and pedestal grinders, 
single or three-phase. Illustrated leaflet, 
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BOOKS RECEIVED 


Some of the books noticed in the Books Received 
column are selected for extended review in later issues 
of ENGINEERING. 


Engineering Metallurgy. By E. M. H. Lips. Distrj- 
buted for Philips’ Technical Library, Eindhoven, 
Netherlands, by Cleaver-Hume Press, Limited, 3} 
Wrights-lane, London, W.8. (32s. 6d.) 

This book brings the study of metals into direct 

relationship with present-day constructiona! tech. 

niques, in order to enable the designer to make the 
most economical use and to appraise the technical 
possibilities of the materials at his disposal. The 
latest data on metals have been incorporated in such 

a manner that the designer can easily refer to any 

desired information, such as values relating to the 

characteristics of materials to be employed , or the 
treatment necessary to produce certain physical 
properties. 

F.B.I. Register of British Manufacturers, 1955, 
Twenty-seventh edition. Published for the Federa- 
tion of British Industries by Kelly’s Directories, 
Limited, 186 Strand, London, W.C.2, and Iliffe and 
Sons, Limited, Dorset House, Stamford-street, 
London, S.E1. (42s.) 

A new feature of the 1955 edition of the Register is 
the French, German and Spanish glossaries. Each 
glossary gives a translation of every heading used in 
the buyers’ guide, the headings being numbered for 
easy reference between the translations and the main 
section. The regular features include a_ buyers’ 
guide, an alphabetical directory of the firms men- 
tioned in the buyers’ guide, and information on 
trade associations, proprietary names and trade 
marks, 


Jane’s All the World’s Aircraft, 1954-55. Compiled 
and edited by LEONARD BRIDGMAN. _ Distributed 
for Jane’s All the World’s Aircraft Publishing 
Company, Limited, by Sampson Low, Marston and 
Company, Limited, 25 Gilbert-street, London, W.1. 
84s. 

Te te edition has been completely revised, and 
there are over 400 new illustrations. It is interesting 
to note that it is just ten years since the first details 
of the pioneer British gas-turbine engines were given 
in this publication, and the present edition affords an 
opportunity of examining the progress over this 
comparatively short space of time. In the Aeroplane 
section, the British and United States sections have 
been enlarged, and for the first time there is a section 
on Indonesia. In the Aero-Engine Section, the 
material on gas-turbine engines exceeds that on piston 
engines for the first time. 


Water Supply and Waste-Water Disposal. By G. M. 
Far, J. C. Geyer and J. C. Morris. John Wiley 
and Sons, Incorporated, 440 Fourth-avenue, New 
York 16, N.Y., U.S.A. (15 dols.); and Chapman 
and Hall, Limited, 37 Essex-street, London, W.C.2. 
(120s.). in 

This book is intended for the student of civil and 
sanitary engineering, and for this reason the emphasis 
is on principles rather than practice. The first half 
of the book deals with the collection and distribution 
of water and the collection and removal of waste 
water; the second half deals with the treatment of 
water and waste water. The subjects covered include 
analysis of hydrological data, collection of surface 
and ground water, water supply and drainage of 
buildings, flow in sewers, biology of water and waste 
water, and industrial water supply and waste-water 
disposal. 

Permissible Dose from External Sources of Ionizing 
Radiation. U.S. National Bureau of Standards 
Handbook 59. The Superintendent of Documents, 
U.S. Government Printing Office, Washington 25, 
D.C., U.S.A. (30 cents.) : 

This booklet comprises the recommendations of the 

National Committee on Radiation Protection. It is 

the result of the work of numerous sub-committees 

and is claimed to be the most comprehensive report 
yet issued on the subject. 


Mechanical Failures of Metals in Service. By JoHN A. 
BENNETT and G. WILLARD Quick. USS. National 
Bureau of Standards Circular 550. The Super- 
intendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C., U.S.A. (30 cents.) 

For many years the National Bureau of Standards 

has made examinations of metal parts that have 

failed in service, for evidence bearing on the causes 
of failure. Thirty-five such cases, representing the 
most frequently observed types of failures, are 
described and the factors of design, fabrication, OF 
use contributing to these failures are presented. 

The characteristics by which the various types 0 

fracture can be recognised are discussed, and recom- 

mended precautions that should be observed [0 

reduce mechanical failures of metals in service are 

included. 
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RESEARCH IN AUSTRALIA 


1--BEARING SURFACES, CREEP, MEASUREMENTS OF 
LENGTH, MASS, MOISTURE AND LIGHT 


The Fifth Annual Report of the Commonwealth 
Scientific and Industrial Research Organisation 
covers the work carried out during the year 
ended June 30, 1953, at a total expenditure of 
rather more than four and a half million pounds. 
The continuing expansion of the Organisation 
js evident, not only from this sum, which is 
18 per cent. greater than that for the previous 
year, but even more convincingly from the 
increasing scope of the investigations in progress 
and the establishment of what are designated 
Research Sections; these dea! with the problems 
of the smaller industries and to conduct localised 
field experiments arising in the widespread 
agricultural and pastoral industries of the Com- 
monwealth. There are now 20 Sections and 
five Regional Centres actively in operation, in 
addition to the 15 major Divisions of industrial 
research that have been established for many years. 
Some of the more recently established Divisions, 
the activities of which have assumed special 
importance to keep ahead of the development of 
mechanical and physical industries in Australia 
since the war, have been—and in some cases are 
stil—seriously hampered by the lack of suitable 
laboratory accommodation. A _ gradual im- 
provement in this position is exemplified by a 
new building for the Division of Tribophysics in 
the grounds of the University of Melbourne, 
which was expected to be completed and in 
occupation by the end of 1953. 


BEARINGS AND LUBRICANTS 


The Tribophysics Division is concerned, as its 
name implies, with the phenomena of rubbing 
between surfaces in contact. It is a develop- 
ment of a section of research that was established 
during the war to provide information about 
bearings and lubricants, essential to the Austra- 
lian aero-engineering industry. These original 
subjects are still under investigation, and remain 
of sufficient importance to justify extension into 
fundamental research in metal physics, embrac- 
ing such topics as the distortion of metals by 
plastic deformation, the physics of phase changes, 
and the mechanism of slow combustion of 
hydrocarbons. Under the first of these heads, 
a major advance during the year has made it 
possible to correlate distinct types of the dis- 
turbances produced by plastic deformation of a 
metal with the consequent changes in physical 
properties. The underlying concept is that im- 
perfections such as vacant lattice sites and 
interstitial atoms are created during deforma- 
tion, and their presence causes a small proportion 
of the deforming energy to be stored in the metal 
in a form analogous to residual strain, which is 
released when the metal is heated. By measur- 
ing the amount of stored energy and the tem- 
perature at which it is released, and relating 
those measurements to such physical properties 
of the metal as resistivity, hardness and macro- 
scopic density, the parts played in plastic de- 
formation by the various imperfections may be 
determined. Experiments along these lines 
with commercially pure nickel suggest that a 
considerable proportion of the energy stored 
during plastic deformation resides in the form 
of vacant lattice sites. In a similar connection, 
refined measurements of the electrical resistivities 
of deformed and annealed wires have shown 
that the differences between these values for 
many metals and alloys are smaller at high tem- 
peratures. This means that the contribution to 
elecirical resistivity of the thermal vibrations of 
atoms is not independent of the contribution due 
to la'tice disturbances produced by deformation. 

Research on the physics and chemistry of 
solic surfaces has been directed mainly to the 
effecis of the arrangement of the surface atoms 
on tne surface properties. For this work single 
crysials of silver, in the form of thin sheets, 


have been exposed to formic-acid vapour. The 
rates of decomposition of the vapour indicate 
that the activation energy for the reaction depends 
strongly on the orientation of the crystal, being 
lowest when the most densely packed atomic 
layers lie parallel to the surface. Of more 
immediate interest to engineering practice is an 
investigation of the relative running-in and 
seizure properties of tin-Babbit and cadmium- 
silver bearings. The Babbit bearing has been 
found the less sensitive to overload or other 
extreme conditions during running-in, and will 
more easily heal-up local seizure damage, with 
negligible loss in ultimate performance. Other 
tests, on very narrow bearings with length/ 
diameter ratios down to 0-25, show that high 
loads can be carried at low friction values pro- 
vided that clearance is small enough to minimise 
side-leakage of the lubricant. Under these con- 
ditions, the geometric accuracy and surface 
finish of the journal surface become more 
important. The experimental evidence suggests 
that very smooth journal surfaces, such as can 
be obtained by superfinishing, cause a bearing 
to run-in very slowly and are more liable to 
seizure during this stage. 


CREEP CHARACTERISTICS OF LEAD 
ALLOYS 


Some other aspects of metal physics come 
within the scope of the Section of Physical Metal- 
lurgy, where the creep phenomena of aluminium, 
zinc and lead alloys have been under investiga- 
tion for a number of years. Recent research 
has been directed specially to the effects, on 
creep characteristics, of alloying lead with 
thallium thereby producing a material in which 
slow deformation can conveniently be studied at 
room temperature. It has been found that a 
complex inter-relation exists between various 
types of slip, deformation bands and surface 
steps, on the one hand; and, on the other, the 
bodily movement and rotation of crystalline 
grains of the alloy, and the migration of grain 
boundaries. Grain size has been observed to 
exert an important influence on the cracking of 
tellurium-lead alloys under creep stresses. From 
another standpoint, the metal titanium has been 
closely studied to ascertain what factors affect 
its alloying properties, and to discover whether 
alloying elements can improve its resistance to 
oxidation. The extremely rapid oxidation of 
titanium at temperatures above 500 deg. C. 
presents a major problem in the use of that 
metal for special engineering applications. The 
research so far completed points to the conclusion 
that the diffusion of oxygen in the titanium metal 
during oxidation largely governs the rate at 
which oxidation proceeds. Examinations of 
oxide scales are accordingly being conducted by 
X-ray diffraction and chemical analysis, with 
special reference to the influences of metallic 
foreign elements on alloying ingredients. 


STANDARDS OF LENGTH AND MASS 


The National Standards Laboratory of 
Australia is part of the Commonwealth Scientific 
and Industrial Research Organisation, and 
comprises three Divisions concerned respectively 
with metrology, physics, and electrotechnology. 
In the first of these, the most important project 
of the year was the production and measurement 
of three end standards for an intercomparison 
arranged by the International Bureau of Weights 
and Measures. A set of reference end standards, 
ranging from 4 in. to 36 in. in length, have been 
calibrated in England at the National Physical 
Laboratory and are now to be re-calibrated, in 
terms of the Commonwealth standard yard, 
for use in basic end measurements by the 
metrology division, where a krypton-86 isotope 
lamp and an electrodeless mercury-198 lamp are 
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available for interferometry of the highest 
precision. Experiments have been made into 
the potentialities of a mercury surface as an 
absolute standard of flatness, while the principle 
of multiple-beam interference is being developed 
in an attempt to measure the contact errors 
which occur when very precisely lapped flat gauge 
surfaces are “‘ wrung” together. Other work 
incidental to interferometric comparison includes 
the production of graticules by the double 
evaporation of zinc and chromium, and of 
aluminium and chromium, which give fine 
durable lines of chromium on glass. A photo- 
electric device for making accurate settings on 
interference fringes or spectrum lines has been 
built in experimental form and demonstrated 
to have an accuracy, for ruled lines on opaque 
surfaces, of the order of 0-1 micron. 

For use in the realisation and maintenance of 
standards of mass, equipment has been designed 
for interchanging the weights on the pans of a 
balance without the balance case being opened. 
A precise 100-kg. balance has been found, on 
test, to be entirely satisfactory up to a load of 
about 80 kg., but at higher loads to exhibit 
slight instability of the rest-point reading. 
Nevertheless, the experimentally determined 
relationship between sensitivity and load agrees 
well with that deduced from the dimensions 
and elastic properties of the beam. A develop- 
ment of some practical interest is the employ- 
ment of electrolytic polishing for the simultaneous 
surface finishing and weight adjustment of mass 
standards. For metrological barometry, the 
construction of a long-range gauge barometer, 
based on a National Physical Laboratory design, 
is nearing completion. Equipment has also been 
made for purifying mercury. 


ENGINEERING FIRMS CO-OPERATE 
WITH STANDARDS LABORATORY 


The Metrology Division’s relations with 
Australian industry are variously exemplified, in 
particular by an analysis of engineering design 
practices made in conjunction with the Sydney 
section of the Institution of Production Engineers 
and necessitating the co-operation of a large 
number of engineering firms in New South Wales. 
The outcome has been to indicate several direc- 
tions in which significant economy may be 
achieved in engineering production. In a 
related connection, research is in hand to 
improve machining methods, and to appraise 
the factors influencing surface finish and the 
effects of finish on the functioning of machine 
components. The dimensional tolerances appro- 
priate to particular manufacturing processes are 
being experimentally studied in collaboration 
with industry. The ordinary routine work of 
the Division includes a variety of precise measur- 
ing of physical quantities, much of it to meet 
current industrial needs. For such work the 
provision of a 50-ton deadweight testing machine 
is being considered for calibrating proving 
devices, while proving rings of 1 ton and 25 tons 
capacity are under construction. Many types 
of portable engineering instruments and equip- 
ment have been tested at the Laboratory. 
Fixed apparatus, exemplified by large materials 
testing machines, is being systematically exam- 
ined throughout the country on behalf of the 
National Association of Testing Authorities and 
the Service Inspectorates. Other work has been 
directed, in the Laboratory, to the improve- 
ment of methods for verifying hardness-testing 
machines, which involves checking the accuracy 
of the applied loads, by means of mechanical 
levers actuating diaphragm-type capacitance 
transducers; and verifying the devices for 
measuring hardness-meter indentations or the 
depth indications of Rockwell-type machines. 
A deadweight hardness-test loading machine, 
of the same design as that developed by the 
National Physical Laboratory, is under construc- 
tion for use in calibrating the standard test blocks 
employed for routine performance checks on 
industrial hardness-testing apparatus. 

The practical value of the intimate association 
between the Standards Department and Australian 
engineering firms is well illustrated by the 
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number and variety of subjects on which infor- 
mation has been given to industrial bodies or 
special testing work carried out. The former 
group ranges from dynamic balancing and 
rubber testing to the stresses in a propeller shaft 
and the weighing techniques used in meat dehy- 
dration. Under the head of special test work, 
the calibration of an electromagnetic vibrator is 
typical of a large range of practical problems 
entailing vibration technology, while measure- 
ments of the torque that can be applied manually 
by screwdrivers, and of the limiting pressures on 
bursting disks, exemplify a wide range of investi- 
gations concerned with force and stress. 


BEHAVIOUR OF METALS AT LOW 
TEMPERATURES 


In the Physics Division of the Standards 
Laboratory the most significant recent advances 
are in low-temperature research with special 
reference to the thermal conductivity of metals. 
A helium liquefier is available for this work and 
numerous improvements in its performance 
have been achieved during the year, resulting 
in economies of time and materials, especially 
liquid oxygen. To provide information for 
theories of the electrical and thermal transport 
properties of solids, measurements in the range 
2 deg. K. to 200 deg. K. have been made of the 
thermal conductivities of gold, silver and copper 
in various states of physical and chemical purity. 
Fundamental research is also in progress to test 
the validity, over a wide range of temperature, 
of the Weidemann-Franz law of electrical and 
thermal conductivity. For this purpose a 
cryostat has been constructed to permit electrical 
conductivity measurements on metals through- 
out the range 300 deg. K. to 1 deg. K. Theo- 
retical studies associated with, and based on, 
these experimental researches are in progress, 
among them being an investigation into the heat 
conductivity of dielectrics including highly 
anisotropic substances like graphite, whereby 
inconsistencies between the observed specific 
heat and the observed thermal conductivity of 
graphite appear to have been resolved. 


MEASUREMENTS OF MOISTURE AND 
LIGHT 


An interesting investigation, with the possi- 
bility of applications in practical measurements 
of relative humidity, has been undertaken with 
the idea of improving on the utilisation of wet- 
bulb temperature. The latter is only empirically 
connected with relative humidity, whereas the 
temperature of adiabatic saturation of air 
provides a theoretically correct measure. After 
experiments with several means of realising 
adiabatic saturation temperature, it had reluct- 
antly to be concluded that an instrument designed 
on such principles would lack the versatility and 
convenience essential in a useful psychrometer. 
The experiments revealed incidentally, however, 
that when fine thermocouples are used for 
measuring relative humidity, gelatin film, with 
precautions taken to ensure its wetness, is a more 
convenient covering than cotton for the wet 
element. As further illustrating electrical tech- 
niques of humidity determination, mention may 
be made of an automatic photoelectric dew-point 
hygrometer, designed to have a very rapid 
response, which has been designed in the 
Physics Laboratory. A somewhat different 
aspect of moisture measurement was recently 
presented in a problem encountered by the New 
South Wales Department of Public Works, 
who needed a method for rapidly determining 
the moisture content of soils to be used in the 
construction of the Eucumbene earth-wall dam 
at Adaminaby. The requirements were that the 
moisture content of I-lb. samples of soil should 
be made in 3 minutes to an accuracy of +0-5 per 
cent. Three different methods, based respec- 
tively on soil density; pressure of gas generated 
by a reaction (e.g., of calcium carbide) with the 
moisture in the soil sample; and loss of weight 
due to rapid drying of the sample or part of it, 
have been developed and tested in the laboratory, 
and considered sufficiently promising to justify 
extensive field trials now in prospect. 


Research work on light has included theo- 
retical and practical studies of reflecting micro- 
scope objectives and of definition in optical 
instruments generally. In connection with the 
apparent instability of photometric standard 
lamps, an intercomparison between Australian 
standard lamps and a group of new lamps 
calibrated by the National Physical Laboratory 
at Teddington has led to the conclusion that 
shocks suffered during transport and the difficulty 
of re-establishing the precise alignment of the 
lamps may be responsible for variations of as 
much as 1 per cent. in intensity for a change of 
0-5 deg. in orientation. The industrial utility 
of optical research is exemplified by the cali- 
bration of a group of white “ Vitrolite ” glasses 
for use as reflectance standards with reference 
to the reflectance of a magnesium-oxide surface. 
Several magnesium samples of different origin 
have been used, and consistent results to within 
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0-2 per cent. have been obtained over t! 
of the visible spectrum. Another _ pecific 
problem, presented during the revisior of the 
Road Signs Code by the Standards Assv ciation 
of Australia, was the need for a mc ins of 
specifying the optical properties of r< lecting 
materials used for road signs. A _ portable 
photoelectric photometer, incorporating 2:; auto- 
collimator, has been developed for this purpose 
and has proved equally suitable for testin road- 
sign reflector buttons. 
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This is the first of two articles on research jp 
Australia. The second will be published in 
subsequent issue and will give an account of 
research in the following fields: radio physics and 
atmospheric physics; frost-protection and rain- 
induction; cosmic radiation; building materials, 
timber, and mineral resources; condensation and 
evaporation of water. 


Annual Autumn Meeting of the Iron and Steel Institute (continued from page 755) 


COLD WORK, AGEING AND STRAINS 
IN STEELS 


Continuing our report of the annual autumn 
meeting of the Iron and Steel Institute, held in 
London on November 17 and 18, we have now 
to deal with the proceedings at the afternoon 
session of the first day. Five papers, all dealing 
with the effect of cold work of various types on 
mild and alloy steels, were presented and then 
jointly discussed. 

The first paper was an Andrew Carnegie 
Scholarship report on the “‘ Effect of Cold Work 
on the y > a Transformation in Some Fe-Ni-Cr 
Alloys.” The paper was by Dr. B. Cina, of the 
Brown-Firth Research Laboratories, Sheffield, 
and was based on a thesis submitted for the 
Ph.D. degree in the University of Sheffield. 
Dr. Cina stated that the alloys studied were in 
the composition range 16-25 per cent. chromium 
and 8-12 per cent. nickel and that both pure and 
commercial alloys had been investigated. The 
constitution of the alloys had been determined 
after quenching from elevated to room or sub- 
zero temperatures, and also after deformation at 
room temperature or below this. The work had 
consisted in a study of the immediate effect of 
cold work on the transformation characteristics 
of the austenite phase in the alloys in an attempt 
to explain the precise joint-alloying effects of 
nickel and chromium. After quenching the 
16: 8 chromium-nickel alloy from elevated to 
room and to sub-zero temperature it had been 
found that the alloy had transformed fully and 
martensitically from y to «, by the time it had 
reached room temperature. The 18:8 alloy 
was almost fully transformed under the same 
conditions and, in addition, revealed a new 
phase, transient in character, called @. The 
18:12 and 25: 12 alloys were fully austenitic 
and duplex (y + 4), respectively, on quenching 
to room temperature, but the former underwent 
partial transformation to «, and @ at sub-zero 
temperatures. Samples deformed in _ tension 
transformed to a greater extent than those 
deformed equally in compression. 

The second paper, “‘ A Critical Investigation 
of the Ageing of Mild-Steel Strip After Temper 
Rolling,” was by Dr. B. Jones and Mr. R. A. 
Owen-Barnett, of the Whitehead Iron and Steel 
Company, Limited, Newport, Monmouthshire. 
The authors stated that the ageing of low-carbon 
rimming and killed steels of open-hearth and 
Bessemer origin had been investigated for periods 
of up to three years after temper-rolling. The 
results had shown that the yield stress of open- 
hearth steel gradually attained the value of the 
original annealed steel when fully aged at room 
temperature, but in Bessemer steel it attained a 
higher value. The yield stress and hardness 
increased slightly in the aluminium-killed steels 
after ageing at room temperature, but the steels 


remained comparatively stable, with no return 
to the yield point. 

Artificial-ageing treatments of aluminium-killed 
steels had very different effects from natural 
ageing, as treatments at 200 deg. and 250 deg. C. 
showed a return of the yield point. 

The best results on all steels aged at 100- 
250 deg. C., as compared with natural ageing, 
were at 100 deg. C., the differences being accen- 
tuated at higher temperatures. Artificial ageing 
tests at 50 deg. and 75 deg. C., showed results 
more comparable with natural ageing. 

The third paper, “‘ Accelerated Strain Ageing 
of Mild Steel,” was by Dr. B. B. Hundy, of the 
Mechanical Working Division of the British 
Iron and Steel Research Association, Sheffield. 
He stated that a relation had been developed 
connecting the time of strain ageing at room 
temperature with the time corresponding to 
the same degree of ageing at an elevated tem- 
perature. The relation was: 

t. 1 1 T 
logio 4,400 ( T, =) logio T; 
where ¢, was the strain ageing time at room 
temperature T,, and ¢ was the time giving a 
similar degree of ageing at an elevated tem- 
perature T, the temperatures being expressed in 
deg. K. 

Experimental work on a mild rimming steel 
had shown that the relation held for ageing 
temperatures up to 200 deg. C., and further 
confirmation had been provided by _ other 
published data. 


STRETCHER STRAINS IN PRESSINGS 


The fourth paper, also by Dr. B. B. Hundy, 
dealt with the ‘Elimination of ‘ Stretcher 
Strains’ in Mild-Steel Pressings.”” The author 
stated that his work had shown that temper- 
rolled mild-steel sheet contained high residual 
stresses; these stresses masked the yield-point 
elongation of the steel and enabled it to be 
pressed after appreciable ageing without showing 
stretcher-strain markings. Other methods of 
eliminating stretcher straining, such as roller 
levelling or stretching the sheet through the 
yield-point elongation, did not induce such high 
stresses, and such sheet must not be allowed to 
age for more than a few hours if this defect 
were to be avoided. Both macroscopic and 
microscopic residual stresses could mask the 
yield-point elongation and, in general, it was 
best to process the sheet so as to give high 
stresses of both types. Only stretcher strains 
were marked by residual stresses, and the 
changes in the ductility, hardness, and strength 
during strain ageing were unaffected by the 
method of removal of the yield point. 
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Temper-rolled sheet was usually flattened in 
a roller leveller, after rolling, and it had been 
found that if such levelling were carried out 
with the minimum intermesh of the rollers, the 
time for which the sheet could be stored without 
stretcher strains occurring on pressing was 
reduced. Roller levelling with the maximum 
intermesh, however, was not so detrimental as 
light levelling, and if the temper-rolling reduc- 
tion were light it might even be beneficial. 

The fifth and last paper was entitled “* Yield- 
Stress/Strain Curves and Values of Mean Yield 
Stress of Some Commonly Rolled Materials.” 
It was by Mr. R. B. Sims, research manager of 
the Davy and United Engineering Company, 
Limited, Sheffield. The author stated that the 
yield stresses in plane compression for a number 
of materials had been measured during the 
course of cold-rolling research carried out 
while he was head of the rolling-mill research 
laboratories of the British Iron and Steel 
Research Association. The data had been 
collected together in the hope that they would 
be of use to engineers in both design and pro- 
duction. The materials for which the yield 
stress had been determined comprised a 0-08 
per cent. carbon rimming steel, six carbon steels 
ranging from 0-20 per cent. C to 1-3 per cent. C, 
a 1:8 per cent. and a 2-7 per cent. silicon steels, 
a 17 per cent. chromium iron, and an 18:8 stain- 
less steel. 
comprised three aluminium alloys, a 70:30 brass, 
Monel metal, nickel-silver, commercially-pure 
nickel, and Nimonic 80. Mean yield stresses 
had been derived from the experimental results, 
and were for use in calculating load and torque 
when rolling annealed materials. 


DISCUSSION 


In the course of the discussion, Mr. A. J. K. 
Honeyman said that the papers dealing with the 
strain-ageing of mild steel were timely, because 
probably the biggest problem which sheet manu- 
facturers and press shops have to face arose 
from this question of stretcher-strains and of 
ageing in mild steel. Steel was inits most ductile 
state in the cold-reduced and annealed condition, 
but, as Dr. Hundy had said, unfortunately it 
had a very large yield-point elongation, and 
therefore the only practical method of removing 
this was by “‘ skin passing”’; that is, by cold rolling 
from 3 per cent. to 14 per cent. If it were less 
than ? per cent. the whole of the yield-point 
elongation would not be removed, while if the 
stretch were more than, say, 14 per cent. it would 
certainly remove the yield-point elongation but, 
as Dr. Hundy had pointed out, it would retard 
the rate of return of the yield-point and reduce 
the ductility beyond the point which could be 
tolerated in the press shop. 

Dr. Hundy had discussed this problem very 
thoroughly and had put forward several useful 
ideas for practical consideration. He had stated, 
for example, that there was scope for a cheap 
efficient machine, probably based on the leveller 
principle, which could be used in the press 
shops to process annealed steel sheet so as to 
prevent stretcher straining during pressing. The 
proposal, while attractive on the surface, bristled 
with technical and economic difficulties. Dr. 
Hundy had further stated that his work had 
Suggested that there was an optimum com- 
bination of temper rolling and roller levelling 
that would give the maximum resistance to the 
return of the yield-point (and therefore to 
Stretcher straining), together with the maximum 
ductility. He had then added that this com- 
bination would probably have to be determined 
separately for each particular temper mill under 
consideration. This suggestion certainly de- 
served a very thorough follow-up. Unfortun- 
ately, there were some difficulties. In the case 
of sheet skin passing it was fairly simple, and, 
generally speaking, there was little trouble with 
sheet skin pass material. Unfortunately, sheet 
skin passing was not very satisfactory commer- 
cially, because the rate of output was rather low, 
and ‘he great bulk of sheets were now coil skin 
passed. During that process the difficulty was 


The non-ferrous materials tested - 


to measure and control the amount of cold work 
which occurred. 


High sulphur appeared to accelerate the rate 
of strain ageing, as also did the presence of 
inclusions. Possibly it was not the inclusions 
themselves which caused the increased rate of 
ageing but some factor in the steelmaking which 
was indicated by the presence of inclusions. A 
great deal of work was required on the effect of 
the various processes and temperatures to which 
the metal was subjected. 


Dr. B. Jones said that it would appear that 
improvements were being made in roller levelling 
machines, but at present these machines were 
not so efficient as temper mills for the removal 
of large yield-point elongations in mild-steel 
strip, so that it did not appear that these mills 
would be put out of business for some time; in 
fact, he was not sure whether an extra charge 
should not be made for residual stresses imparted 
by temper rolling as these had been shown to be 
highly beneficial. Users, however, might con- 
sider that they had to pay enough at present. 

Although it had been shown that a light temper 
rolling or skin pass imparted a low level of 
residual stresses, the steel would resist ageing 
for a reasonable time if stored in a cool environ- 
ment. On the other hand, there was a demand 
for a comparatively heavy degree of re-rolling 
for steel strip for special applications. Such 
steels, supplied as “‘4 hard,” “4 hard” and 
even “* } hard ”’ were, fortunately, fairly resistant 
to strain-ageing. 

The beneficial effect of small work-rolls in 
temper mills for the elimination of the yield-point 
had been known for many years, and also the 
effects of roughened and sand-blasted work- 
rolls, although these rolls could not be used for 
numerous applications, such as when a bright, 
smooth surface was essential for subsequent 
electroplating. 

Dr. K. W. Andrews, speaking on the paper 
by Dr. Cina, asked whether it was justifiable to 
call the ferrite in a fully ferritic alloy 5-ferrite. 
The term « would probably be more correct, 
and § should be reserved for high-temperature 
ferrite, which was the ferrite that might appear 
in steels heated up and passed through the 
austenitic region, or ferrite which had been 
retained on cooling after solidification and, in 
the normal course, would have transformed to 
austenite on the way down. There appeared to 
be some confusion here on terminology, and the 
distinction usually had some practical significance. 


ROLLER LEVELLERS 


Mr. E. L. Tinley said that he was specially 
interested in the design of roller levellers, and 
believed that this type of machine, which for 
many years past had been regarded as one of 
the chief tools to be used for the suppression of 
yield-point, would continue to find favour so 
long as steel sheets having a yield-point elonga- 
tion which could not be permanently removed 
by temper rolling or other means continued to 
be used. 

He agreed with Dr. Hundy that there was 
room for improvement in the design of the 
roller leveller, and papers such as those now 
under discussion helped very considerably to 
develop these machines on the right lines; but 
it was also necessary that designers should have 
the co-operation of the makers of the steel 
sheet and of the persons who used it for the 
manufacture of steel pressings. The effectiveness 
of the roller leveller depended on the diameter 
of the rolls, the number of rolls and the setting 
of the rolls. With light gauges the minimum 
roll diameter must be determined rather by 
mechanical details of construction than by the 
degree of surface strain that they could produce 
in the sheet, although the material must be 
strained beyond the yield-point. 

The experimental machine used by the author 
had leveller rolls 2 in. in diameter, and this would 
be capable of producing surface strains of the 
order of 1-8 per cent. in a No. 20-gauge sheet; 
but that, of course, was assuming that the material 
was flexed to a radius corresponding to that of 
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the rollers, which, in actual practice, was never 
attained; it was always something greater ; how 
much greater depending largely on the stiffness 
of the sheet and the tractive effort of the rolls, 
which determined the amount of intermesh 
which could be applied. Curves given in the 
paper tended to indicate that processing through 
this machine produced a total deformation 
sufficient to offset a yield-point elongation of 
4 to 5 per cent. 

The problem of the kinking of sheets during 
the levelling process had been referred to by the 
author. Sheets which had been heavily cold 
rolled prior to final annealing exhibited a fine 
grain structure and considerable yield-point 
elongation, and these appeared to be particularly 
liable to this kinking defect. It seemed to be 
due to periodic cataclysmic yielding across the 
sheet, brought about by slip. This was an 
effect caused by the less-deeply intermeshed 
rolls while the sheet was being pushed forward 
by those which were more deeply intermeshed. 
This condition could be aggravated by roll 
wear or incorrect roll setting. 


AUTHORS’ REPLIES 

Dr. B. Cina, in the course of his reply, said 
that Dr. Andrews had drawn attention to the 
importance of distinguishing between the 5-phase 
and the a-phase. He agreed, and in a footnote 
he had specifically defined the 6 ferrite as “* the 
body-centred cubic phase stable at elevated 
temperatures ” and the « ferrite as “* that formed 
by transformation of the austenite at lower 
temperatures by cooling or by cold-working.” 

Dr. B. Jones said, in his reply, that Mr. 
Honeyman had referred to the effect of small 
grain size in increasing the rate of strain ageing, 
and had mentioned some disparity between their 
results and those of Dr. Hundy, in that they had 
said that ageing continued for a very prolonged 
period, namely, three years, whereas Dr. Hundy 
had said that it stopped after twelve weeks. He 
could only confirm that, as stated in their paper, 
after one year the rate of ageing slowed down 
appreciably, but they had found that it went on 
to some extent for some years more, and he 
could not agree that it was complete in such a 
short time as twelve weeks. 

Dr. B. B. Hundy, in the course of his reply, 
said that he was convinced that ageing did 
continue for years, as Dr. Jones and Mr. Owen- 
Barnett had said, but it was necessary to dis- 
tinguish between the rate of ageing and the 
extent of ageing. His own belief was that in 
both cases, the stretched sheet and the rolled 
sheet, the rate of ageing was much the same to 
start with, but in practice, the extent was more 
important than the rate. Grain size was very 
important. Some press shops would very much 
like to go back to the old steel, having a fairly 
large grain size, but with modern methods of 
manufacture makers did not seem able to 
produce this. 

Mr. Tinley had dealt with roller levellers. He 
agreed that they were very useful machines, if 
only to straighten out what came from the 
temper mill, and he had no doubt that a great 
number of press shops could not get on without 
them. Mr. Tinley had raised a number of 
points which he could not answer. A small 
team at Sheffield University, sponsored by 
B.I.S.R.A., were concerned with mechanical roll 
levelling, and it was possible that they would be 
able to answer these questions eventually. 

To be continued 


xk kk 
NON-DESTRUCTIVE TESTING 


Glasgow Congress, June, 1955 


The non-destructive testing group of the Insti- 
tute of Physics, 47 Belgrave-squaie, London, 
S.W.1, are to hold their next summer congress 
at the Royal Technical College, Glasgow, from 
June 22, to June 25, 1955. It is hoped to 
include one or more papers dealing critically 
with the physics of a non-destructive testing 
method and at least one paper on metallurgical 
or engineering applications. , 
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PHOTO-ELECTRIC CONTROLS IN A 


ROLLING MILL 


TWO OPERATIONS RENDERED AUTOMATIC 
By T. W. Brady, B.SC." 


The equipment described in this article is 
installed in the premises of Scunthorpe Rod Mill, 
Limited, Scunthorpe, Lincolnshire, and was 
commissioned in January, 1952. A_ similar 
equipment was commissioned at the Tremorfa 
Rod Mill of Guest, Keen and Nettlefolds in 
June, 1950. 

The Scunthorpe mill is designed to roll billets 
approximately 30 ft. long by 24 in. square in 
cross section and weighing 500 lb. each, into rod 
between 0-212 in. and 0-56 in. in diameter. 
The mill is of the normal “‘ two strand ”’ type, 
that is, two billets may be rolled simultaneously 
(or independently) in paths that are parallel for 
the greater portion of their length. The billets 
are in continuous rapid motion throughout the 
process. 

It would be impossible to describe the opera- 
tion of a modern rod mill in this short article 
and since we are only concerned with the control 
of the shearing and “ twist pipe” operations, 
the description will be confined to that particular 
section of the mill. 


OPERATIONS CONTROLLED 


After leaving the furnace at a temperature 
of about 1,100 deg. C., the billet passes through a 
series of ‘‘ stands’ which are numbered conse- 
cutively from the furnace, the first being No. 0. 
At each stand the billet passes between two rolls 
which reduce it in section, and feed it to the next 
stand. After passing through stand 6, the front 
end of the billet must be sheared off, since by this 
time it is usually jagged; this jagged end would 
tend to prevent the successful engagement of 
the billet in succeeding stands. 

Fig. 1 shows diagrammatically how this is 


* Electronics Engineering Department, British 
Thomson-Houston Company, Limited, Rugby. Pub- 
lished with acknowledgments to the Chief Electrical 
Engineer and the management of Scunthorpe Rod 
Mill, Limited. 


done. After leaving stand 6 the front end of 
the billet moves into the ‘“‘ shear pipe ” which, in 
its lower or “ rest”’ position (indicated by the 
full lines) guides the billet below a pair of over- 
lapping rotary shear blades towards the scrap pit. 
As the end of the billet begins to enter the pit, 
however, the pipe is made to lift, passing the 
billet through the shear blades which cut off the 
jagged front end. This then falls into the pit 
and the remainder of the billet moves on to the 
next operation. The direction of rotation of the 
cutting blades helps the upward motion of the 
billet presented to them. 

The billet then passes into the “‘ twist pipe,” 
the operation of which is shown diagrammatically 
in Fig. 2. The twist pipe is considerably longer 
than the shear pipe, and is slotted between the 
supports. In its rest position it lies with the 
slot uppermost (full lines). After the front of the 
billet has passed through the twist pipe and has 
engaged in stand 7, which is immediately after 
the twist pipe, the pipe is rotated, presenting 
the slot to the floor (dotted lines). The billet 
therefore hangs in a loop from the pipe, and if 
sudden tension should be applied to it, a certain 
amount of slack can be taken up before damage 
occurs, thus providing a margin of safety for the 
whole rolling operation. 

A typical cause of sudden tension is part of 
the billet being slightly colder than the rest of 
the length. This “cold spot” will cause the 
stand engaging it to retard the metal, while stands 
of higher number, farther towards the output 
end of the mill, are trying to advance the billet 
at normal speed. 

The motions of the shear and twist pipes are 
effected by air pressure, and the valves controlling 
the air supply are actuated by solenoids. Before 
automatic equipment was installed, an operator 
was stationed near the shear pipes and controlled 
both mechanisms by push-buttons or switches 
which energised the solenoids. 


Fig. 3 After leaving stand 5, on the extreme left, the billet passes in front of the photo-electric cell 

and enters stand 6. Beyond this, the shear pipe guides it so that the jagged front end is cut off by 

the revolving blades and from there to the twist pipe. This allows the billet to sag before it enters stand 7. 
Shear-pipe and twist-pipe operation are initiated by the photo-electric cell. 
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Fig. 1 The shear pipe guides the end of the billet 

to the cutting blades which shear off the jagged 

leading end. The ‘‘at rest ’’ position is shown 
by full lines. 


From Shear Pipe To Stand No.7 
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Fig. 2 The twist pipe rotates and allows the 
billet to sag through the slot to give some slack 
as a guard against sudden increases of tension. 


The two strands (or billet paths) each require a 
shear and twist pipe control, consequently four 
operations can take place in a short interval of 
time; indeed, an operation on one strand may 
coincide with an operation on the other. Manual 
control was therefore fatiguing for the operator, 
more especially as a billet is sent along each 
strand from the furnace about every 40 seconds 
when the mill is working at top speed. 

Further, an over-estimate of the time required 
between the billet engaging in stand 6 and its 
end clearing the shear pipe, results in excess 
metal being cropped off the leading end. 

Incorrect time application of the twist pipe 
has no adverse effects providing the error is 
small, but if the pipe is made to rotate before 
the billet has engaged in stand 7, the front end 
will fall through the slot to the floor and the 
remaining length will follow. The whole billet 
would then be waste. 


AUTOMATIC CONTROL 


The operating difficulties mentioned in the 
last paragraph can be overcome by electronic 
control of the shear and twist pipes. The 
scheme is shown as a block diagram in Fig. 4, 
and by the photograph reproduced in Fig. 3. 

The schematic diagram indicates the approxi- 
mate location of the components, but the 
emergency manual controls have been omitted for 
simplicity. 

Two photo-electric cells are situated between 
stands 5 and 6, one for each strand. Each 
photocell “‘ watches” its strand and when the 
front end of an incandescent billet illuminates 
the cell, a photo-electric relay is operated. This 
relay controls two electronic units, one unit 
operating the shear pipe by energising the 
solenoid, and the other the twist pipe by the 
same means. The electronic units have accurate 
timing circuits incorporated in them. 

Fig. 3 shows the equipment associated with 
strand 1. Although in the illustration the two 
sets of shear blades appear to be in line rather 
than side by side, they are in fact staggered 
because of their width. 

Each photo-electric cell is placed about 6 in. 
from the billet path and is energised by radiation 
from the white-hot metal. It is therefore 
subject to intense heat, and its enclosure must 
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be water cooled; the holder therefore consists of 
strong ianer and outer casings between which 
water {lows continuously while the mill is 
working. In addition, a small trickle of water 
js passed over the quartz window facing the 
billet. The window facing away from the billet 
is used for alignment. 

The equipment in the motor room comprises 
five electronic units of which one is a spare. 
The bottom frame is enclosed and accommodates 
the starters for the shear-blade motors, and also 
the photo-electric relays. 

The spare electronic unit may be switched in 
to take the place of any other in the event of 
failure. The change-over may be made in a 
few seconds without the mains supply being 
shut off. 

To sum up, the sequence of operations on a 
strand is as follows: when the front end of a billet 
illuminates the cathode of the photocell, a signal 
is passed to the photo-electric relay. This relay 
in turn “informs” the electronic units con- 
trolling the shear and twist pipe solenoids that 
a billet has started to pass. Both units com- 
mence their timing periods at this instant. 

At the instant the billet-end is projecting a 
suitable distance from the shear pipe, the timing 
period of the electronic unit controlling this 
solenoid is completed, and the solenoid is 
energised, lifting the shear pipe to its active 
condition. 

The timing period of the twist pipe control 
unit does not elapse, however, until the billet has 
engaged in stand 7. The twist pipe solenoid 
is then energised and the pipe rotates. 


CONTROL UNITS 


Basically, the electronic units consist of a 
bi-phase rectifier which supplies the solenoids. 
This rectification is carried out by two Thyra- 
trons. The remainder of the unit is made up 
of the timing circuit mentioned earlier. The 
mill speed may vary due to size of material 
being rolled or for other reasons, so the time 
delays must be adjustable. 

This adjustment is made by potentiometers in 
the control room or “ pulpit’ which can be 
seen in the background of Fig. 3. A choice of 
four ranges is available. This choice is governed 
by the nature of the duty the unit is performing 
and the mill speed. There are also various 
emergency controls which it is not proposed to 
describe here. 


ADVANTAGES GAINED 


This installation shows one way in which 
electronic—and more especially photo-electric— 
equipment can be a great asset in steelworks. 
The equipment, however, must be designed to 
meet the extremely arduous demands of the 
industry. The use of this automatic gear saves 
aconsiderable amount of material and, of course, 
an operator is not required. 

Some idea of the duty can be gathered from 
the fact that a complete operation takes place 
on each strand about every 40 sec. in a working 
week of 89 hours. (Weekly production of a 


mill working under these conditions is about 
2,000 tons.) Since the equipment has been 
installed over 18 months, the total number of 
operations on each strand has been over half 
a million. (This counts shear and twist as one 
operation.) The equipment at Tremorfa has 
performed nearly double this number. 

A third equipment has now been designed for 
a mill in France. This equipment is basically 
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the same, but the timing periods are entirely 
automatic; that is, the timing periods are 
inversely proportional to the speed of the mill. 
A circuit which computes such a time must 
include a feature which allows for the fixed 
operating time of the mechanical parts. The 
speed signals for the computing circuits are 
taken from tachometers driven from one of the 
mill motors. 


THE MEASUREMENT OF GEARS 


In a paper read before a meeting of the British 
Gear Manufacturers Association on November 30, 
attention was drawn to the small number of gear- 
measuring instruments made in this country, 
and British instrument and gear-making com- 
panies were invited to co-operate in the production 
of equipment for this purpose. The paper was 
entitled ** Gear Measurement and Allied Subjects,” 
and was presented by Mr. C. Timms, M.Eng., 
M.1.Mech.E., M.I.Prod.E., of the Department of 
Scientific and Industrial Research (Mechanical 
Engineering Research Laboratory, East Kilbride, 
Glasgow). It reviewed existing methods of gear 
measurement, naming dimensions and other factors 
to be considered, and gave descriptions of various 
gear-measuring machines currently in use. Mr. 
Timms also referred to recent developments and 
possible future trends in gear metrology and 
proposed the establishment of a unified system of 
pitch tolerances based on the results obtained from 
a comprehensive series of pitch measurements. 
An abridged version of the paper appears below. 


Gear metrology is not confined to the measure- 
ment of gears but embraces the machines and 
tools required to produce them. It is also closely 
linked with the study of machine kinematics, 
as periodic errors in the main driving shafts of the 
machine give rise to undulations along the tooth 
surfaces. It also covers instrument design, 
and the preparation of national standards of 
accuracy is a natural development of work in 
this field. 

Improvements in production accuracy depend 
to a large extent on the provision of methods of 
measurement which can be readily applied in 
engineering workshops and inspection depart- 
ments. To meet this need various types of 
universal and single-purpose instruments have 
been developed, each designed for a specific 
range of gear sizes. 

For intermediate sizes of gear, as in aero-engine 
supercharger and automobile rear-axle drives,the 
gear component can be easily mounted between 
the centres of the measuring machine, whereas 
measuring equipment for gears used in marine- 
turbine reduction drives has to be designed for 
sizes of gear unit ranging from about 6 in., for 
helical pinions, to 15 ft. diameter for the main 
reduction gear wheel. The solution to this 
particular problem has been the development 
of a range of portable measuring tools which 
measure separately the errors in each tooth 
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element, and can be readily applied to the gear 
on site. 

The very small sizes of gear (40 D.P. to 200 
D.P.), such as those used in clockwork and 
precision mechanisms, present a major difficulty 
and a satisfactory system of measurement has 
yet to be established. For each size of gear, 
however, the tooth elements requiring examina- 
tion are essentially the same and the instruments 
used differ only in details of construction and 
mode of operation. 


GEAR ELEMENTS 


The complete examination of any gear can be 
divided into the following sections: 

Gear blank: bore diameter, outside diameter, 
face width, concentricity of outside diameter 
relative to bore, and axial float of each end face. 

Position measurements: flank-to-flank pitch of 
adjacent teeth, spacing of each set of tooth flanks 
round a circle concentric with the axis of rotation 
(cumulative), variations in tooth thickness, and 
eccentricity of the teeth relative to the axis of 
rotation. 

Tooth profile: tooth-form errors, symmetry of 
form of the two flanks, tooth thickness, and tooth 
depth. 

Tooth alignment: alignment of each tooth flank 
parallel to the axis. 

Meshing of gears: centre distance, backlash at 
nominal centre distance, and uniformity of 
motion measured relative to a mating gear or an 
appropriate master gear. 


ACCURACY OF GEAR BLANK 


The production of precision-cut gears requires 
accurate gear blanks, and insufficient care during 
the preparation of the blank may completely 
nullify the accuracy of gear cutting. The bore 
diameter, concentricity of the outside diameter 
and axial float of the end register faces are 
important features, which affect not only the 
accuracy of mounting on the gear-cutting machine 
but also the truth of the final gear assembly. 

Measurement of the tooth-spacing errors 
may be valueless unless it is possible to locate 
the gear in relation to the measuring instrument 
in precisely the same way as it was initially 
located for the cutting of the teeth. Time 
may also be wasted on the investigation of 
tooth-spacing errors which are due to errors in 
the gear blank itself. The important surfaces 
in a gear blank are those which provide: the 
necessary radial and axial location, since they 
constitute the datum surfaces on which the 
resultant accuracy of each subsequent process 
depends. 

In checking gears, the adjacent and cumulative 
spacing errors may be determined by comparing 
the pitches of different teeth; this method 
involves the measurement of departures in 
circular pitch of adjacent teeth relative to the 
pitch of a tooth selected as datum. Alternatively 
errors may be found by direct measurement 
using some form of indexing mechanism. 


PITCH ERRORS AND PORTABLE 
COMPARATORS 


With the Carl Zeiss (Jena) gear-measuring 
machine (Fig. 1, on page 790), the gear to be 
tested is mounted between the machine centres, 
and the measuring unit is located on a compound 
slide, which is free to move in both radial and 
tangential directions relative to the pitch-circle 
diameter of the gear. Two feeler points are 
arranged to contact similar flanks of adjacent 





Fig. 1 To compare the pitches of different teeth, the Zeiss gear-measuring 
machine incorporates two feeler points which contact similar flanks of adja- 
cent teeth in turn. Changes in their separation are shown on an indicator. 


teeth in turn and any change in their separation 
due to variations in pitch are given directly by a 
precision indicator. This machine can also be 
used for the measurement of base pitch, varia- 
tions in tooth thickness and concentricity of 
tooth flanks, of spur, helical, bevel and worm- 
wheel gears. 

Portable forms of pitch comparator, employing 
the same principle, are used extensively for the 
measurement of marine gears. Basically they 
consist of two stylus balls, each forming part of a 
simple lever assembly, which in turn is attached 
to a light-alloy frame. This type of gauge 
receives its radial location from the top surface 
of the gear or alternatively from a register band 
machined on the end face of thé gear. The 
gauge is arranged to span several teeth and, in 
this instance, the cumulative pitch error is 
derived by summation of the variations in the 
successive span readings. 

The accuracy of the final result is dependent on 
the number of span readings, the finish of the 
tooth surfaces, the sensitivity and repeatability 
of the gauge, the accuracy of the locating surfaces, 
thermal change during measurements and the 


Fig. 3 The Maag P.H.60 machine for measuring 

errors in tooth form employs the base-disc 

principle and checks deviations from the nominal 
involute profile. 


skill of the operator. In view of these consider- 
ations the results obtained for cumulative error 
should be treated with some reserve. 


ANGULAR MEASUREMENTS 


In order to measure directly the spacing of the 
teeth in relation to their nominal angular 


position, means must be provided for rotating 
the gear accurately through angular intervals of 


~ deg., where N is the number of teeth in the 


gear. For gears up to about 30 in. in diameter 
it is customary to use an indexing mechanism or 
optical measuring device, such as a precision 
rotary table. One table, which is manufactured 
by Société Genevoise d’Instruments de Physique 
(Geneva), incorporates a circular divided scale 
approximately 20 in. in diameter, and a micro- 
meter microscope which enables the angular 
movement to be set to one second of arc. The 
overall accuracy of this equipment is within 
+ 2seconds. Although the table was primarily 
designed for use with precision jig borers it has 
been successfully applied at the D.S.I.R.Labora- 
tory to the measurement of both internal and 
external gears. 

The gear to be examined is first set concen- 
trically with the axis of rotation, and the variation 
in tooth spacing, relative to the nominal angular 
movement, is registered on a precision dial 
indicator attached to the rigid tubular frame 
which spans the table. The measuring unit is 
located in a precision slide and can be readily 
retracted from the tooth space before the gear 
is rotated through the next nominal pitch 
movement. 

To facilitate direct gear-pitch measurements it 


Fig. 4 Portable 
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It compares 
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mate. 


Fig. 2 The measurement of gear pitch errors is a slow process. 
this machine, which has been converted to automatic action, gear tests 
formerly requiring four hours can now be completed in half an hour, 
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With 


is suggested that there is need for a self-contained 
instrument incorporating both radial and tan- 
gential measuring units. In addition, the 
horizontal form of table is preferable to its 
vertical counterpart, as the gear can be located 
directly on the surface of the table, and the use 
of precision mandrels is thus avoided. 


AUTOMATIC TESTING 


Measurement of gear pitch errors is a relatively 
slow and tedious process even when carried out 
under the most favourable test conditions. As 
the measuring cycle is repetitive there is no 
reason why the complete sequence of operations 
should not be carried out automatically. As an 
approach to this problem an N.P.L. gear-testing 
machine has been mechanised, and Fig. 2 shows 
the machine after conversion to automatic 
action. 

With the machine in its original form it was 
customary to employ two operators, one working 
the sine arm, and the other operating the indicator 
and recording the results obtained. In the 
modified design the machine movements are 
carried out pneumatically using short-stroke air 
cylinders for each operation, and the correct 
sequence is obtained by a camshaft operating 
a number of air-valve controllers. A  pneu- 
matically operated counter, preset to the number 
of teeth on the gear under test, automatically 
stops the machine at the completion of the test. 
The errors in tooth spacing are transmitted by a 
miniature gauging head to a Teledeltos chart 
recorder. 

Using the original machine, a gear having 
100 teeth required about 4 hours to test, but 
with the modified design the complete test 1s 
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carried out automatically in about half an hour. 
An operator is only needed for the initial setting 
up of the gear on the machine, a matter of 
severa: minutes. 


TOOTH PROFILE 


There are many ways of measuring errors in 
tooth form and machines employing the base- 
disc principle are considered to be the most 
suitable for medium-size gears. One well known 
example, illustrated in Fig. 3, is the Maag P.H. 60 
machine. It will accommodate spur and helical 

from 2 in. to 24 in. in diameter and the 
deviations from the nominal involute are 
graphically represented by a mechanical chart 
recorder at magnifications ranging from x 400 
to x 1,000. 

Although a new base-circle disc is required 
for each size of gear, this is not considered to be 
a serious disadvantage in view of its relative 
simplicity and ease of operation. The sensitivity 
of the machine is such that variations of 0-0001 in. 
can be accurately recorded. Other companies 
making this class of machine include Carl Mahr 

, Germany), Carl Zeiss and the 
Illinois Tool Works, 
U.S.A. 

The involute record- 
ing machine produced 
by Carl Mahr is of the 
adjustable _ base - circle 
design. It incorpor- 
ates a master base-disc 
sector and a special link- 
age mechanism by means 
of which it is possible to 
generate any involute 
curve within the machine 
capacity of 16 in. The 
need for a special base 
disc for each diameter of 
gear is, therefore, elimin- 
/ ated. This type of 

| <_—— machine was also made 
/ Optical Mag. 25 by Carl Zeiss before the 

Mechanical Mag. x 10 





Datum Line 


war and a recent example 
is the No. 12M machine 
“eNGINEFRING” — Produced by the Fellows 
Fig. 7 The degree of Gear Shaper Company, 


Be . S.A. i 
repeatability of the in- oom Pie een 


strument in Fig. 4 is there is no British 
indicated by this graph. equivalent. 


Total Mag. »« 250 
\! (2581.F) 


RACK COMPARISON FOR LARGE GEARS 


For the measurement of large gears recent 
developments include a portable recording 
instrument (Fig. 4), designed and made in the 
Laboratory. This instrument makes use of the 
fact that in large gears the involute profile 
Closely approximates to the basic rack form. 
It has been designed to record the departures 
of the tooth profile from a straight datum line 
rather than deviations from a nominal involute, 
which is the conventional method used for gears 
of smaller diameter. 

The instrument consists of a T-shaped base- 
plate which is located on the gear under test 
by means of three adjustable ball-ended legs 


Fig. 5  Single-flank 
testing machine. It has 
been designed to record 
the variations from ang- 
ular transmission of two 
gears, one a master, the 
other the test gear. 


testing in the appropriate tooth spaces. The 
recording mechanism shown midway between 
the locating balls is mounted on the lower end of a 
precision slide which is arranged to move in a 
plane normal to the gear axis. 

In operation the indicating stylus in contact 
with the tooth surface records on a smoked-glass 
plate the departures of the profile from a straight 
line at a magnification of <x 10. Subsequent 
optical enlargement of the smoked-glass plate 
record provides an overall magnification of 
x 500. The trace is then compared at the pro- 
jector screen with a master diagram. 

The degree of repeatability of the recording 
mechanism is illustrated in Fig. 7, by the two 
tooth traces taken at the same instrument 
setting on a helical gear, diameter 27-7 in. The 
variations from the nominal involute are deter- 
mined in relation to the straight datum line and 
the overall accuracy of measurement is estimated 
to be about 0-0001 in. 


TOOTH LEAD AND AXIAL PITCH 


The Maag P.H.60 machine has been designed 
to measure not only errors in tooth profile 
but also departures from the nominal lead. 
To achieve this, the linear traverse of the measur- 
ing unit parallel to the gear axis is related to the 
rotation of the base disc by means of a precision 
circular scale, which is preset to the base helix 
angle of the gear. The traverse speed is con- 
trolled by a four-speed motor drive built into 
the instrument bed. The errors in lead can either 
be observed during measurement or recorded 
directly on chart paper. The maximum traverse 
length is about 6 in. 

The Orcutt lead-measuring machine, illustrated 
in Fig. 8, is a single-purpose machine designed 
specifically for the measurement of lead errors. 
The lead-generating mechanism consists of a 
precision sine-bar table attached to a horizontal 
slide on which the indicator unit is located. 
During traverse of this slide, the sine bar rotates 
a master steel disc, integral with the headstock 
spindle, by means of a friction bar or steel tapes. 





























Fig. 8 The Orcutt 
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Fig. 6 Gou'der rolling gear tester. Variations in 
centre distance between test gear and master give 
an indication of the smoothness of tooth action. 


The machine, which is manually operated, is of 
the horizontal type, and the errors in lead are 
registered on a dial gauge; there is at present no 
provision for recording the results. It can 
measure errors of the order of 0-0001 in. 


MESHING 


Detailed examination of every gear element 
would be a major task if applied to all gears, 
and for the majority of gears produced it is 
customary to apply some form of functional or 
composite test. 

One of the simplest functional tests consists 
in mounting a pair of mating gears at the correct 
centre distance and rolling them together by 
hand. The equipment required for this purpose 
consists of a cast-iron bed with one fixed and one 
adjustable spindle, which are set in correct 
relationship by means of a graduated scale 
attached to the bed. This test ensures that the 
gears will run at the correct centre distance with 
suitable backlash, and by judging the feel of the 
gears when rolled together it is possible to 
assess the smoothness of the tooth action. 

The Parkson type of mesh tester is a further 
development of this basic idea. In this case the 
gear under test is spring loaded into contact 
with a master gear of known accuracy and the 
variations in centre distance, which arise during 
rotation of the two gears, are registered on a dial 
gauge or recorded on a circular form of chart. 
Recent developments in this field include a com- 
plete range of rolling gear testers made by J. 
Goulder and Sons, Limited; the smallest size, 
suitable for instrument gears, is shown in 
Fig. 6. These instruments were described in 
ENGINEERING (vol. 177, page 697, 1954). 

Sometimes a direct measurement of the 
variations from uniform angular transmission is 
required but a satisfactory method of achieving 
this has not yet been evolved. One approach 
has been the development of single-flank testing 
machines and a machine incorporating many 
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novel features was designed by Dr. K. Burger 
at the National Institute of Technical Physics, 
Berlin, during the period 1937 to 1940. It is the 
predecessor of the instrument illustrated in 
Fig. 5, which was constructed in Minden, 
Germany, under a D.S.I.R. research contract 
in 1946. 

In this machine the variations from uniform 
transmission of two gears, one a master gear 
and the other the test gear, is achieved by relating 
the motion of the gears to that of two friction discs 
which rotate together without slip. The relative 
change in angular displacement between these 
two discs gives rise to small oscillations of the 
test gear, which are a measure of the errors in 
gear transmission. In the present instrument the 
small variations are transmitted by an inductance- 
type pick-up to a chart recorder. 

With this method of testing it is possible to 
display on one chart all sources of error which 
contribute to variations from uniform motion. 
Fig. 10 shows the conventional form of pitch- 
error graph and profile record obtained from 
direct measurement of the gear elements, together 
with the single-flank recording of the errors in 
relative motion. The amplitude and form of the 
cumulative errors in circular pitch are clearly 
visible in the composite record, and the expanded 
record over one pitch movement shows the effect 
of errors in tooth profile. Although the present 
instrument is suitable for laboratory use, it is 
suggested that some form of direct functional 
test, as distinct from analytical measurement 
of the separate tooth elements, is preferable for 
certain types of precision-cut gears. 

A problem common to both dual- and single- 
flank testing instruments is the provision of very 
accurate cylindrical master gears. To surmount 
this difficulty, a master gear rack can be used in 
place of the cylindrical gear, and a rack type 
of dual-flank tester is now being produced by the 
Eastman Kodak Company (Rochester, U.S.A.). 


PITCH TOLERANCES 


To discover the standard of pitch accuracy 
achieved by existing methods of gear manufac- 
ture, records have been made of the pitch 
measurements obtained from gears submitted to 
the Laboratory for examination during the past 
six years. Plotted in terms of the arc lengths 
measured, the permissible pitch errors derived 
from these records form the basis of a proposed 
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Fig. 9 Typical records of hobbed (a) and shaved (b) surface finishes obtained by a stylus instrument 


from a resin cast of the gear-tooth space. 


system of pitch-tolerance grades. Errors in 
adjacent and cumulative pitch are covered, and 
the family of curves drawn from these results 
provide a range of six grades of accuracy. 
Suggested grading formule are given in the 
accompanying table. 

Grade A represents the highest standard of 
pitch accuracy and is intended to cater for master 
gears and precision indexing gears. This type of 
formula is similar to that used in the British 
Standard Specification for marine gears (B.S. 
1807 : part 1, 1952). It permits close control of 
the adjacent and short-span errors, essential for 
the majority of gear applications. 


SURFACE FINISH 


The assessment of surface texture for engi- 
neering components is covered in detail in B.S. 
1134 (1950) and in this specification surface 
quality is divided into two components: primary 
texture which results from the normal action of 
the tool in the production process, and secondary 
texture or surface waviness which arises from 


Magnification of (a) is 2,000/25 and of (b) 5,000/25. 


imperfections in the machine and tools. 

Failure of marine gears due to pitting or 
scuffing on the high spots of undulations has 
occurred; but the improvement in accuracy of 
gear-hobbing machines, the provision of tempera- 
ture-controlled rooms, and the introduction of 
post-hobbing processes such as shaving and 
lapping has made it possible to control the 
magnitude of undulations to within 0-0001 in. 

The measurement of primary surface texture 
presents a more difficult problem for, although 
such instruments as the Taylor, Taylor and 
Hobson “ Talysurf’? can indicate and record 
minute surface irregularities (the Talysurf gives 
a magnification of x 100,000, on a traverse 
length of 0-25 in.), they cannot be easily applied 
to large gear wheels; in addition, the curvature 
of gear-tooth surfaces makes it difficult to 
establish a convenient reference datum. 

The measurement of the finish of components 
which are not readily accessible to stylus record- 
ing instruments can, however, be carried out 
through the medium of plastic replicas. Funda- 


TABLE I.—GeEaR GRADING FORMULZ IN TERMS OF LIMITING PITCH ERROR 
(Lm is the length of arc of measurement in inches) 





Grade | B 


es sce 








Pitch error (in 
0-0001 in.) = ..| 16-2 Vim +1 


2-2 Vim + 0-1 |3-3 Vim + 0-25 
+ 1-3 + 1-8 


4-8 VLim+0-5| 9-5Vim+1i1 |] 20Vim+1 
+ 3-6 + 4-5 + 10 





Fig. 10 _Pitch-error 
graph and profile record 
obtained from direct 
measurement of gear 
elements by means of a 
single-flank testing ma- 
chine. Also shown is a 
single-flank recording of 
errors in relative motion. 
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mentally the process consists in taking a replica 
of a machined surface on a strip or film of 
cellulose acetate, and the impression thus obtained 
is measured directly by means of a stylus record- 
ing instrument. Sometimes it is more convenient 
to make a cast of the gear-tooth space using a 
material such as ‘‘ Marko ”’ resin and to measure 
the surface of the cast thus obtained. 

The records in Fig. 9 were obtained in this 
manner and represent typical finishes produced 
by hobbing and shaving on a helical gear 4 in. 
in diameter. The magnifications are respectively 
2,000/25 and 5,000/25. As would be expected 
the magnitude of the irregularities on the shaved 
gear are less than those of the hobbed gear and 
the centre line-average height (C.L.A.) values are 
8 and 28 respectively. 


FUTURE DEVELOPMENTS 


There is a need in Britain for a cheap and 
compact form of recording instrument which 
can be used in measuring apparatus or applied 
to a machine tool with the same ease as a dial 
indicator—results recorded directly on a chart 
are permanent and may be seen at a glance. 
In the direct measurement of adjacent and 
cumulative pitch errors, there is scope for a 
manually operated instrument in addition to an 
automatic version, and a recording type of instru- 
ment for the measurement of errors in tooth 
profile and lead of spur and helical gears is also 
required. Further needs are the development 
of a single-flank testing instrument suitable for 
inspection departments and a continuous method 
of measuring errors in the lead of worms and gear- 
cutting hobs. 

(Editorial comment in Weekly Survey) 
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PRACTICAL SMOKE ABATEMENT 


USE OF SMOKE ELIMINATOR FIRE-DOOR 


The production of smoke is not only wasteful 
in fuel but can be injurious to life. The problem 
is being tackled in a number of ways, and the 
Fuel Research Station of the Department of 
Scientific and Industrial Research have made 
experiments on the production of smoke from 
three types of boiler. The results of this 
research were presented to the Institution of 
Heating and Ventilating Engineers in a paper by 
Mr. T. F. Hurley and Mr. L. J. Flaws on 
December 1, 1954. The substance of the paper 
is given below. 

Smoke is to be defined as consisting of the 
minute solid and liquid particles formed by the 
incomplete combustion of carbonaceous fuel 
and carried out of the chimney by the flue gases. 
The process by which smoke is formed can be 
explained by considering what happens when 
a layer of fresh coal is thrown over the top 
surface of a hot fuel bed. After the preliminary 
stage of heating and drying, the coal decomposes 
as the temperature rises and the volatile matter, 
which in bituminous coals often comprises one- 
third of the total weight, is evolved in the form of 
tarry vapours and gases. If the conditions are 
such that the tarry vapours are not burnt and 
the temperature of the furnace is comparatively 
low, they will be discharged from the chimney 
in the form of brown “‘ distillation smoke.” On 
the other hand, if they are further heated without 
being burnt completely, possibly as a result of 
insufficient oxygen being present for their com- 
bustion, they will be “ cracked ” to form lighter 
hydrocarbons and soot which will either be 
deposited on the surface of the boiler or carried 
up the chimney in the form of black smoke. 
To avoid forming these lighter hydrocarbons 
and soot, partly-burnt flames should not be 
brought into contact with cold surfaces where 
they will be chilled and extinguished. 

If the volatile matter which forms carbonaceous 
smoke is burnt to form invisible gases, there will 
be no smoke. Thus to burn the volatile matter 
as it leaves the fuel bed is the most satisfactory 
way of eliminating smoke, and to do so there 
must be sufficient air for complete combustion. 
There must also be a source of ignition, and 
combustion must be complete before the burning 
gases reach a cold surface; this can be achieved 
in a small combustion chamber by employing 
the maximum temperature and by promoting 
turbulence. 

Three types of boiler, each commonly used by 
heating engineers, were the subjects of tests 
which employed the principles of smoke abate- 
ment outlined above at the Fuel Research Station. 
The boilers were: a Lancashire boiler, with 
horizontal cylindrical surface; a vertical boiler 
with hemispherical combustion chamber; a 
sectional heating boiler fired with coal and 
a similar boiler fired with oil. 


LANCASHIRE BOILER 


In the design of most Lancashire boilers little 
or no provision is made for the admission of air 
Over the fire, and the air for combustion admitted 
under the grate is expected to be enough for 
smokeless operation. If the grate is covered 


with fuel to a depth of 4 in. or more, however, 


all the oxygen in the air supplied to the ashpit 
will be consumed as it passes through the fuel 
bed. It is unreasonable to expect a fireman to 
maintain the fuel bed free of holes if it has a 
depth of less than 4 in.; therefore to ensure 
complete combustion in a hand-fired boiler it is 
best 'o keep the fuel depth at about 5 in., and to 
intro luce secondary air to burn the volatile 
Mmattcr leaving the top of the fuel bed. With 
mechanical stokers the fuel bed can be kept 
muc!: thinner, but it is often impossible to 
mair'ain a uniform thickness continuously, and 
4 COi \paratively small variation in fuel-bed thick- 
ness causes a large variation in the oxygen content 
of th gases leaving the fuel bed. Furthermore, 
the design of many mechanical stokers leads 


to stratification of the gases passing through 
the furnace, in which case the stratified gases 
may not be burnt even though there is sufficient 
air. In many cases it is clear that for com- 
plete combustion more air should be admitted, 
and the air should be adequately mixed with the 
distillation products. 

The smoke eliminator fire-door is one way of 
providing the secondary air required for natural- 
draught hand-fired boilers. Secondary air is 
drawn into the furnace through two large stream- 
lined nozzles which pass through a box fitted 
inside the fire-door, one of which is shown in 
section in Fig. 1. The design and dimensions of 
the nozzles give the maximum penetration of the 
air into a long cylindrical combustion chamber, 
and promote the maximum possible mixing 
consistent with the energy available. During 
the period immediately after -firing, additional 
secondary air is introduced through a flap leading 
into the box surrounding the nozzles, and this 
supplementary air emerges into the furnace 
through openings in the inner face of the box. 
The device has shown that properly controlled 
air supplies result in complete smoke elimination 
and high thermal efficiency. For forced-draught 
boilers secondary air is introduced through 
nozzles situated over the firing door; this method 
can be used for mechanically-fired Lancashire 
boilers by varying the size of the nozzles to suit 
the thickness of the fuel bed. 

The smoke charts in Fig. 2 (a) and 2 (6) show 
vividly the value of the controlled air supply in 
reducing smoke. Both charts were made when 
burning Northumberland singles, a fuel selected 
for its smoke-producing properties. Fig. 2 (a) 
was obtained when smoke eliminator doors were 
used, and Fig. 2 (b) when the normal doors were 
fitted with a proprietary device claimed to 
eliminate smoke because it pre-heats the air 
passing through it. 

Production of smoke implies loss of efficiency 
because combustible material is lost through the 
chimney. With no smoke the efficiency of the 
Lancashire boiler under test is a maximum of 
72 per cent., and the combusible gas loss a 
minimum. If the air supply is restricted and 
the smoke increases in density there is a rapid 
fall in efficiency corresponding to the increased 
heat loss in the combustible gases; when the 
smoke density is 1-6 the thermal efficiency is 
59 per cent. Although there is an increase in the 
heat loss in the visible smoke this is small com- 
pared with the heat loss in the invisible com- 
bustible gases. 


VERTICAL RETURN-TUBE BOILER 


A certain type of vertical return-tube boiler, 
one of which was tested at the Fuel Research 
Station has a combustion chamber in the shape 
of a hemisphere. The shape and size of this 
boiler make it much more difficult to eliminate 
smoke; with the doors normally fitted, which 
have holes covering an aggregate area of only 
11 sq. in. for the admission of secondary air, and 
burning Northumberland singles, the boiler 
produced black smoke from the chimney almost 
continuously. If a smoke-eliminator door of 
the same basic design as that made for the 
Lancashire boiler is fitted,the amount of smoke 
is considerably reduced; it would be acceptable 
to a smoke inspector, but smoke elimination is 
not so good as that obtainable either with the 
Lancashire boiler or with the Scotch Marine 
boiler. The Table on page 794 shows the 
increased efficiency obtained by using the smoke- 
eliminator fire-door. 


SECTIONAL HEATING] BOILER! 
USING COAL OR OIL 


The boilers considered here are those used 
where full-time firemen are not employed and 
which are fed by mechanical stokers of the 
underfeed type. In this design of boiler the 
fuel is fed from below and the volatile hydro- 
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Fig. 1 Smoke-eliminator fire-door in section, 
showing nozzle and ‘‘ variable ’’ air openings. 
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Fig. 2. The production of smoke using a normal 
fire-door fitted with a proprietary device may be 
compared with that from a Lancashire boiler 
using a smoke-eliminator fire-door. A reading of 
1-5 on the smoke scale indicates ‘‘ black ’’ smoke. 
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carbons must therefore pass through the fuel 
bed before they can pass up the chimney. The 
effect on smoke production of variations in the 
load, the type and size of the fuel, and of varia- 
tions in the amount of air supplied per lb. of 
fuel have been examined. The general con- 
clusions are that this type of boiler produces 
only small amounts of smoke, provided that the 
damper is maintained fully open and the maxi- 
mum fuel feed is set at a load corresponding to 
the feed required at about rated load. Under 
these conditions the average smoke is not more 
than 14 to 2 Ringelmann, using either a slightly- 
caking or a medium-caking coal in the form of 
either graded singles or singles to which 25 per 
cent. of fines have been added. More smoke, 
reaching an average of up to about No. 3 
Ringelmann, is produced if the fuel-to-air ratio 
is increased, but this leads to the fuel building 
up in the combustion chamber and would not 
generally be allowed. Apart from the increased 
flue-gas loss there would be an increase in the 
amount of carbon removed during cleaning 
operations, which would become unduly difficult. 


USE OF THE SHELL SCALE TO 
INCREASE BURNER EFFICIENCY 


Oil has a number of advantages over coal as 
a fuel for heating boilers, but it must be burnt 
as droplets and not as a vapour, and therefore 
must be atomised very efficiently to ensure 
complete combustion within the combustion 
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Fig. 3 The Shell 
smoke scale to indicate 
density of invisible 
smoke produced by oil- 
fired burners. Using 
this scale the burners 
and air inlets can be 
adjusted for the most 
efficient running. 


chamber. It is also 
difficult to use modu- 
lated control with 
small burners and this 
implies controlling the 
load by cutting the 
burner in and out. 
Smoke was _ pro- 
duced by varying the 
air-inlet openings, but 
it was found that a 
wide range of openings 
could be employed 
without producing 
visible smoke. The 
smoke was therefore 
measured by _ the 
Bacharach or Shell 
scale, for which pur- 
pose a sample of flue 
gas was drawn under 
standard conditions 
through a filter paper 
on which it produced 
a stain whose appear- 
ance was compared 
with the standard 
shades shown in Fig. 3. 
There are nine of these 
shades in approxi- 
mately equal steps of 


reflectivity, the darkest 
corresponding for this boiler to a No. 1 
Ringelmann. With a 3-in. air inlet, smoke was 
nil, but with an }}-in. inlet, smoke rose to No. 9 
shade. It is clear that use of the Shell scale 
makes for much more accurate adjustment of 
the air inlet, and therefore increased efficiency 
of the boiler, than can be obtained by purely 
visual methods of judging the amount of smoke. 
If the load is reduced and the burner cuts out, 
it is to be expected that on re-starting smoke 
will be produced because the furnace has cooled 
slightly. It is found that no more than a barely 
visible smoke (No. 7 to 9) is produced, and that 
only during the first minute. 


TaBLe I. Effect of Smoke on the Heat Account of a Vertical 


Return-Tube Boiler 


ee 

| . Using 
Smoke Standard 
Eliminator | Fire-D 

| Fire-Door | *"¢-00r 


Gross Heat Account 


: Per Cent. | Per Cent. 
Heat in steam (gross thermal efficiency) 59-8 50-0 


Heat lost in flue gas : 

(a) Dry products of combustion .. 21- } 
(6) Excess air - ” Sol 6- | 
(c) Water vapour .. se eal 6: 

(d) Combustible gases (CO, H, and 
le). - “ ay 0 

Heat lost in combustibles in ashes and | 
clinker i is alt ral 1- 

Balance of accounts (radiation, etc.) . . | 2:3 


It appears from the tests carried out that 
using a suitable oil and installation it should be 
easy to avoid smoke when burning oil in sectional 
heating boilers, particularly if the apparatus is 
regularly and completely serviced. The optimum 
efficiency with continuous running is obtained 
when the burner is so adjusted that visible smoke 
is just avoided and the percentage of CO, in the 
fuel gases is about 12, and this criterion is 
normally used by the burner manufacturers. 
It is, however, desirable to supplement this 
method of setting the burner by observations of 
smoke density made by some such device as the 
Shell scale. This is already being produced 
commercially in America and it is understood 
that it will shortly be made in this country. 


Editor’s Note.——Ringelmann Smoke Chart: 
a chart consisting of 5 squares numbered from 
0 to 4, the first plain, the remainder shaded in 
grills of progressive steps in density. The 
chart is placed on a board in line with a chimney, 
and smoke emission is compared with the shaded 
squares. It affords a quick reliable method of 
estimating the density of smoke emission. One 
version is copyright and published only by Charles 
Griffin and Company, Limited, 42 Drury-lane, 
London, W.C.2; 3 charts Is. 6d.; 6 charts 
2s. 6d.; 12 charts 4s. 6d. 
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THE MANUFACTURE OF SMALL 
CHAIN-GRATE STOKERS 
ABILITY TO BURN LOW-GRADE FUELS 


The recently-published report of the Beaver 
Committee on atmospheric pollution and the 
necessity to conserve fuel have given an added 
interest to the question of using chain-grate 
stokers in shell boilers. The chain-grate stoker 
is, of course, well enough known, but it is only 
within comparatively recent years that it has 
been adapted for installation in the flues of 
Lancashire and similar boilers. Edwin Danks 
and Company (Oldbury), Limited, Olbdury, 
Birmingham, an associate company of Babcock 
and Wilcox, Limited, developed the Oldbury 
stoker some 12 years ago, and it has been success- 
fully applied to a very large number of shell 
boiler installations, for the smokeless combustion 
of almost any type of fuel. The stoker is shown 
fitted to a boiler in Fig. 2 and separately in Fig. 
3. A smaller model, the Oldbury Minor, has 
been introduced for firing sectional-type hot- 
water boilers from } to 24 million B.Th.U. per 
hour capacity. g 

The Oldbury stoker was originally designed to 
burn free-burning or medium-coking slacks, 
but the range of fuels for which it is suitable has 
been extended considerably to include such 
materials as pit-mound refuse, which has hitherto 
not been considered to be a fuel at all. Many 
other fuels, which were considered as quite 
unsuitable for shell boilers, are also included in 
the range which can be handled successfully by 
the Oldbury stoker. They include coke breeze, 
colliery fines, low-volatile fuels such as anthracite 
duff, and high-ash content coals. Demand for 
the stoker has developed to such an extent that 
separate works have been established for its 
manufacture at Woodside, Dudley, Worcester- 
shire, about four miles from the main works at 
Oldbury. 


SELF-CONTAINED CONSTRUCTION 


The stoker, which is a completely self-contained 
unit, is built on a fabricated steel frame or chassis, 
which also forms the air box, and is equipped 
with access doors on both sides for inspection 
and maintenance purposes. The top strand of 
the grate is supported partly on a flat steel plate 
forming the air-control register and partly on 
skid bars. At the rear of the stoker the grate 
passes over curved plates to return to the drive 
sprockets at the front. The absence of a rear 
shaft or sprockets eliminates lubrication problems 
at this point. 

Only two types of link are used in the grate; 
common links, which constitute the majority, 
and driving links, which are in three rows to 
engage with the three driving sprockets at the 
front of the stoker. The links are die-cast in 
a special cast iron. They are made to close 
dimensional tolerances, and are spot-faced on 
the sides to allow of very close spacing in the 
grate. An even distribution of the combustion 
air, and a minimum of losses due to riddlings 
when burning fines, are thus ensured. The links 
are connected by high-carbon steel rods, which 
are simply pushed through the holes in the links, 
the design obviating the need for any type of 
end-securing device. 


INFINITELY VARIABLE SPEED 


A totally-enclosed, shunt-wound, direct-current 
electric motor drives the grate through a chain 
and a machine-cut worm and wheel, the drive 
being totally enclosed in an oil-tight aluminium 
casing. Practically stepless speed variation over 
a wide range is provided by a simple field control, 
the rheostat being mounted in a cast aluminium 
box at the front of the stoker body. A metal 
rectifier is provided when the stoker is to operate 
from an alternating-current supply. A safety 
clutch is incorporated in the drive to prevent 
damage in the event of accidental jamming of 
the grate, and the end of the worm shaft is 


squared so that the grate can be operiied by 
hand should there be a temporary power ‘ailure. 

Each stoker is equipped with its own forced- 
draught fan, the air supply being controlled by 
a hand-adjusted vortex damper on the fan intake, 
Primary air is admitted on both sides of the 
stoker at the front and at the rear of the grate 
under separate control. Secondary air passes 
along a duct tapped from the main supply and 
enters through ports in the fire-door. Provision 
is also made for reversing the flow in the 
secondary air ports in the fire-door and with- 
drawing hot gases from the furnace. These 
gases pass over the incoming fuel and facilitate 
the ignition of low-volatile fuels. The stoker 
can be withdrawn from the flue quite quickly on 
the carriage provided. It is thus possible, in 
a double-flue boiler, to withdraw one stoker 
for repairs while steaming continues with the 
other. 

ASH EXTRACTION 


Ash is normally deposited from the rear of the 
stoker into the flue and is withdrawn by hand 
raking. In the case of a large battery of boilers, 
however, and particularly if high-ash content 
fuel is being used, mechanical ash extraction is 
necessary. An ash extractor is therefore avail- 
able for use with the stoker when required. It 
consists of a drag-link chain with scraper-bars 
lying in the flue below the stoker, and driven 
continuously by worm-gear from the stoker motor. 
Its speed thus varies with that of the stoker, 
and the ash is withdrawn continuously as it is 
deposited by the stoker. The ash is drawn to 
the front of the stoker and there discharged into 
a short duct connected to a water-filled conveyor 
running the length of the boiler house and 
leading to bunkers outside. The transfer point 
from the extractor is water-sealed to prevent 
interference with the draught-control and com- 
bustion conditions. There is sufficient room 
above the extractor for the ashes to be raked out 
by hand under emergency conditions. 


BATCH PRODUCTION OF STOKERS 
The Woodside works of Edwin Danks and 


Company (Oldbury), Limited, have a site area 
of about 94 acres and employ 55 workpeople. 


Fig. 1 Chains are assembled on flat tables and 
then drawn into position on the stoker by a povwer- 
driven winch. 
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Fig. 2 The Oldbury chain-grate stoker is suitable for firing Lancashire and 
An ash extractor is fitted when required. 


other shell boilers. 


Batch-production methods are used for the 
assembly of the stokers, and in a bay adjoining 
the assembly section chain grate links are 
machined on a mass-production basis. 

The fabricated steel chassis units are received 
by road from another works belonging to the 
Company, and are placed on specially-designed 
fabricated trolleys, on which they remain for 
the main part of the assembly process. These 
trolleys have two wheels at the back and legs at 
the front. They are moved as required by a 
pedestrian-controlled Lansing-Bagnall electric 
truck equipped with a hydraulic lifting jack 
which engages the front of the assembly trolley 
and lifts the legs clear of the floor. The trolley 
can then be power-hauled along the shop floor 
and taken to any required point in the assembly 
area. 

The first step in assembly is to fit the internal 
dampers, air seals and driving shaft to the chassis. 
When this has been done, the partly assembled 
unit is taken on its trolley to one of two chain- 
fitting tables, where the chain grate is assembled 
and fitted to the stoker chassis; this work in 
progress is illustrated in Fig. 1. 


CHAIN-GRATE ASSEMBLY 


The links for the chain grate are machined in 
a bay at the back of the chain-fitting tables, and 
are elevated mechanically to storage hoppers 
adjacent to the tables. Chains are assembled 
in an inverted position on a flat table by two 
operators, one at each side. A chassis is brought 
to the end of the table and left with its rear end 
touching the table. As soon as the table surface 
is covered with assembled chain, a wire rope from 
a small power winch mounted on a bridge over 
the table is led round the front of the stoker 
chassis, underneath it, and back to the table, 
where it is temporarily connected to the partly- 
assembled chain. The winch is then used to pull 
the chain along the return side of the stoker, 
over the drive sprockets, and so back along the 
top. Further sections of chain are then made 
up, as a continuation of the first piece, and drawn 
over the stoker in the same way. Finally, when 
the correct length of chain has been assembled, 
the leading edge has reached the rear of the 
Stoker. The wire rope is then detached and the 
two ends of the chain are joined. The stoker 
then returns to the assembly section of the shop 
and the fan unit, drive gear and other pre-assem- 
bled and purchased components are added. 


FINAL ASSEMBLY 


"he partly-completed stoker is finally taken 
by the electric truck to a central erecting bay, 
Ww! ich is served by an overhead electric travelling 
crane. This final-assembly bay is shown in 
Fiz. 4. Here it is lifted off the assembly trolley 


and placed on the special carriage which is 
supplied with it for installation and maintenance 
purposes. At this point the stoker is joined by 
the hopper sub-assembly, which has had its 
refractory arch-lining and fire-door added on a 
roller-conveyor track adjacent to the assembly 
bay. The few parts remaining to be added are 
then fitted, and the completed stoker is wired-up. 
A running test of at least 16 hours follows, after 
which the stoker is ready for dispatch. 


COMPONENT PRODUCTION 


The components which are used in the largest 
numbers are, naturally, the chain links, some 
5 million of these parts being required each year. 
Links are delivered from an outside source of 
supply in steel boxes, which are also used for 
returning machining swarf to the foundry for 
re-use. An overhead runway with an electric 
hoist is used to lift the boxes and discharge the 
links into hoppers having a total capacity of 
about 3 million components. There are six 
hoppers for common links and one for driving 
links. The links are discharged by gravity from 
the hoppers to a row of double-headed vertical- 
spindle drilling machines, which are equipped 
with rotary indexing fixtures. Two links are 
drilled simultaneously while the previously- 
drilled links are removed and replaced by fresh 
components. Drilled links are thrown by the 
operators on to a sloping tray runing the whole 
length of the drilling section of the shop. From 
this tray they are taken by further operators and 
spot-faced on the matching bosses. After spot- 
facing the links are dropped into small hoppers 
from which they are elevated mechanically to 


Fig. 4 Final assembly 
is carried out in a sep- 
arate bay. Here the 
stokers are also given 
an extended running 
test before being passed 


for dispatch. 
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Fig. 3. The stoker is of unit construction, and is provided with 
a special carriage to facilitate installation and maintenance. 


the storage hoppers adjoining the chain-assembly 
tables. 

Link rods are made from steel bars which are 
first reeled to ensure straightness and then 
parted-off in a capstan lathe. The ends of the 
rods are chamfered slightly to facilitate threading 
through the links; otherwise the cutting-off 
operation is a simple parting. Equipment is 
also available for machining grooved-ended link 
rods, but these are only supplied as spare parts 
for existing stokers of older types. Sprockets 
are key-seated in a horizontal broaching machine, 
three at a time. There is a small number of 
general-purpose machine tools, including a radial 
drilling machine, a milling machine, and a 
capstan lathe, for the production of components 
which are only required in small numbers. 
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RADIO TUNING INDICATOR 


“‘ Magic eye ’’ for viewing from the side 


Unlike most tuning indicaters for miains- 
operated radio sets in which the luminescent 
screen is viewed from the end of the valve, the 
EM80, which is now being made by Mullard 
Limited, Century House, Shaftesbury-avenue, 
London, W.C.2, is viewed from the side. This 
miniature all-glass valve has a display area of 14-5 
mm. by 19 mm. in which alternate bands of light 
and shadow vary in size according to the tuning, 
the shadow becoming less as the tuning becomes 
more correct. The valve is-mounted on a B9A 
noval base and has 6-3-volt heaters. 
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Fig. 1 Two transporters, each with an hourly capacity of 350 tons, have been installed for unloading 

iron ore at Bidston Dock, Birkenhead. They can discharge into road or rail vehicles or into barges 

on the off-shore side of the ship. To cater for an ever-increasing throughput, a third machine has just 
been ordered; future plans allow for the use of four transporters. 


IRON-ORE TRANSPORTERS AT 
BIDSTON DOCK 


EACH WITH CAPACITY OF 350 TONS PER HOUR 


Two travelling ore transporters, electrically- 
operated and each weighing 600 tons, have been 
recently supplied to Bidston Dock, Birkenhead, 
for R. and J. H. Rea, Limited, coal and ore 
contractors, by Joseph Booth and Brothers, 
Union Crane Works, Rodley, near Leeds. 
Each having an hourly capacity of over 350 
tons, the transporters are intended primarily 
for handling iron ore for the steelworks of John 
Summers and Sons, Limited, Shotton, Cheshire. 
The dock is able to accept vessels of up to 70 ft. 
beam and 32 ft. draft on a quay frontage 
of over 1,000 ft., and the transporters can 
discharge the ore into either road or rail vehicles 
or into barges lying on the off-shore side of the 
ships. One of the transporters is shown in Fig. 1, 
above. 
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The contract for the transporters was placed 
in March, 1951, and the last of the acceptance 
tests were completed to programme in June, 
1954. In view of the considerable increase in 
tonnage which is now to be handled, a third 
machine has now been ordered; the layout of 
the quay side is, however, such as to permit 
four transporters to be operated. 


PRELIMINARY CONSIDERATIONS 


Before the specification of the transporters 
was drawn up, an extensive survey was made of 
existing ore-discharging plants in the United 
Kingdom, on the Continent and in the United 
States. It was found that the Belgian and 
Dutch ports had achieved results in advance of 
others by virtue of long experience, the large 
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tonnages ordinarily handled and the superior 
arrangements made for the rail and _ barge 
reception of the iron ore. On the other hand, 
handling conditions in the United States bear 
little or no resemblance to those which are met in 
Europe. 

As a result of this survey, it was decided to 
build man-trolley transporters of the slewing- 
jib type, with a gross capacity of 124-tons and 
sufficient outreach to cater for the largest ships 
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Fig. 2 The layout of the quay, showing the limits of travel of the transporters, the location of the stockpile, road and rail connections, and enelieny 
buildings. The positions of two large vessels are also indicated. 
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movement among the superstructures of ships the boom is hinged. 


able to use the dock, and with an inreach to 
allow the formation of a ground stockpile to 
tide over possible bunching of ships, shortage of 
wagons, or unforeseen interruptions in the flow 
of ore to the steelworks. 

Continental results indicated that above a 
gross capacity of 124-tons, the increase in 
average rate of discharge from a deep-sea ship 
was small, and moreover that the large unloaders 
of 15 to 20 tons capacity increased the liability 
to ship damage as well as involving considerably 
heavier foundations. Even with a capacity of 
124 tons on a basis of the maximum wheel load 
permitted by the Docks Engineer, it was obvious 
that close liaison would be required between the 
civil and mechanical engineers in order to obtain 
the desired layout. 

The civil-engineering work involved was of a 
major character, particularly in view of the site 
conditions, and involved, inter alia, a detailed 
site investigation, the driving of some 308 new 
piles to carry additional wagon roads and the 
driving of a 971-ft. wall of Appleby-Frodingham 
Sheet piles to carry the rear transporter rails, 
complete re-surfacing of the dock, laying of four 
sets of wagon rails with points and crossings, the 
Provision of an underground pick-up trench, 
drainage, water services, lighting, foundations 
for an 80-ton tandem weighbridge, and the rail 
accommodation for 344 wagons of 25-tons 
Capacity or 148 wagons of 50-tons capacity. All 
of this work was carried out by the Mersey Dock 
and Harbour Board, using direct labour; the work 
began in February, 1951, and was completed 
almost exactly to programme. As the owners 
had ‘o accept responsibility for the safe use of the 


quay the Dock Board’s proposals were investi- 
gated on their behalf and approved by Sir William 
Halcrow & Partners, Alliance House, West- 
minster, London, S.W.1, acting as independent 
consultants. The consultant to the owners, 
R. and J. H. Rae, was Mr. G. T. Shoosmith, 
M.I.C.E., M.I.Mech.E., Eagle Iron Works, 
Newbury, Berks. 

By agreement between the steel company, the 
owners and British Railways, bottom-dumping 
bogie ore wagons have been provided, each of 
50-tons nett capacity (though these wagons are 
now being modified to 65-tons net). 

The Dock Board also carried out, to the 
owners’ designs, the construction of a special 
workshop building capable of servicing the 
transporters and ancillary equipment, and also 
incorporating mess rooms, washing facilities and 
offices. 

To handle the wagons on the quay and in the 
marshalling sidings, two Drewry Diesel loco- 
motives, one 4-coupled and of 150 h.p., the other 
6-coupled and of 200 h.p., are to be operated. 


TRANSPORTER DESIGN 


It was decided at the outset to incorporate in 
the design of the transporters certain novel 
features aimed at reducing the shortcomings of 
the existing machines which had been examined. 
For instance, the Bidston transporters have an 
overall width of 52 ft., as compared with 80 to 
90 ft. of comparable units elsewhere; 400-volt 
alternating-current motors are used throughout, 
instead of direct-current; an underground power 
pick-up trench was adopted in place of con- 
ventional standards with raised conductors; 














and hydraulic buffers are fitted to the trolley, 
capable of stopping it at full speed, without 
damage, in the event of failure of the normal 
plugging control and mechanical brakes. The 





Fig. 5 The design of layout and of detail was 
facilitated by the construction of a wooden 
model having a scale of 4 in. to 1 ft. 
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Fig. 6 Structural detail of the connection behind 
the boom hinge. 


grabbing ropes, which are subject to rapid wear 
due to contact with the ore and with ships’ 
coamings, are entirely separate from the main 
hoisting ropes. 

In the early stages, when a rough layout of 
the design had already been prepared, it was 
decided that the transporters should be capable 
of working overside the largest ships normally 
using the dock. In view of the limitation in 
wheel loading, this meant that the four 100-ton 
hoppers which were originally proposed for each 
transporter could not be accommodated. Only 
two sets of hoppers have therefore been pro- 
vided, but these are mounted on rollers enabling 
them to be quickly traversed over whichever of 
the four tracks are in use, the intervening space 
being filled in by portable hatch covers. 

At the outset, the tonnage to be handled was 
estimated at between 750,000 and 1,000,000 tons 
per annum, for which it was considered that two 
12}-ton transporters working three shifts would 
be sufficient. The whole of the layout, including 
tracks, sidings, power supply, etc., has been 
arranged, however, to be capable of operating 
four transporters and handling an annual 
throughput of 1,500,000 tons should this become 
necessary at a later date; as noted above, the 
third machine has now been ordered from 
Joseph Booth and Brothers. 

The layout of the quay including wagon roads 
and cross-overs, is shown in Fig. 2, together 
with the maintenance road, stock pile, access 
tracks to workshops and the triangle provided 
to enable locomotives to be turned round for 
equalisation of flange wear; the empty-wagon 
and loaded-wagon sidings and the weighbridge 
lie to the North-East of the quay. 

The principal features of the layout of the 
transporters themselves having been decided, it 
was considered desirable to construct a scale 
model, illustrated in Fig. 5, herewith; it was 
made of wood to a scale of } in. to the foot, and 
was used to study, not only the general layout, 
but also the clearances, machinery layout, 
accessibility, arrangement of hoppers and feeders, 
positioning of the driver’s cab and controls, 
lighting, access ladders and gangways, as well 
as the location of the winches for assembly and 
maintenance. 

Figs. 3 and 4 show the end and side eleva- 
tion of a transporter together with the rail 
tracks, maintenance roadway, quay wall and 


dock. The following are the principal particulars 
of the transporters: 


123 long tons 

250 ft. per minute 
500 ft. per minute 
23 r.p.m. 

72 ft. per minute 
6 minutes 


564 ft. 


Gross load ; 

Hoisting speed 

Cross-travel speed 

Slewing speed 

Long-travel speed 

Boom hoist .. an a 

Normal outreach (beyond 
quay) ae oa ee 

Maximum outreach (beyond 
quay) a a “ 

Total cross travel = 

Hopper capacity (ore) 

Duty cycle... es 

Maximum wheel load 

Power supply a ns 

Grab clearance to water level 

Maximum grab travel 

Track (C.R.S.) 

Overall length 

Overall width .. oe ca 

Overall height (boom down) 

Overall height (boom up) 


80 ft. 

193 ft. 

200 tons 

60 seconds 

40 tons 

433 volts, 3 phase 
53 ft. 


85 ft. 


‘ STRUCTURAL DETAILS 


The principal features of the structure are 
shown in Figs. 3 and 4, including the taper of the 
legs down to hopper level to enable the grab 
to be slewed at any position of the cross travel 
and at the same time keeping to a minimum 
the overall width of the structure. Wherever 
possible, broad-flange beams were used in 
preference to built-up members, and particular 
care was taken throughout to avoid rain and 
dirt traps as well as to provide a structure easy 
to scale and paint. 

The lifting boom is of the deep-girder type, 
hinged at the top cord, the hinges being adjustable 
to facilitate alignment of the cross-travel rails. 
Alignment is also assisted by very robust guides 
ensuring rigidity of the rail joint when the boom 
is in the working position. A buffer beam is 
automatically lowered at the front of the trans- 
porter when the boom is raised. The load is 
balanced by an equaliser beam having limited 
travel, and the boom-hoist ropes are duplicated, 
either set of ropes being capable of holding the 
boom independently. 

The main hinge ties are of double-plate 
construction and are adjustable for length. In 
the housed position the boom is held by a 
massive hook which is counterbalanced and 
actuates the boom-limit switches. Welding was 
adopted extensively for the main structural 
members, stiffeners and joints, though, as can 
be seen from Fig. 6, heavily riveted connections 
have been used as, for example, behind the 
boom hinge. 

In order to ensure correct alignment, the 
bogies were carefully located on their rails 
before erection commenced, using thin packing 
plates under the wheels to compensate for slight 
rail irregularities. 

The principal sections of the structure were 
pre-erected at the Works to ensure accuracy 
and simplify site erection. The various units 
were broken down to the largest size convenient 
for transport to site, where final erection took 
place using a 10-ton derrick mounted on a 
gabbard. The boom, together with its hinge, 
was erected on the quay wall and lifted in one 
piece by a floating crane, the boom being held by 
temporary wire-rope ties. This lift was of 
64 tons and was carried out without difficulty 
in 34 hours. 

The structure was built and erected by the 
Tees Side Bridge and Engineering Works, 
Limited, as sub-contractors to Joseph Booth 
and Brothers. 


BOGIES 


Each corner of a transporter is carried in a 
double-compensated double-track bogie—giving 
a total of eight wheels in each corner, of which 
the inner four are driven, the motors being 
electrically cross-connected. The bogie frames 
which are to be seen in the illustration, Fig. 7, 
are all-welded and of simple and clean design. 
The main pivot, 11-in. in diameter, is carried in 
cast-steel trunnions. Jacking points are pro- 
vided at each corner of the structure, and a 
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special beam can be inserted, so enabli: z the 
corner to be raised sufficiently to disenga: the 
pivot pin, thereby allowing the whole bog:: unit 
to be run out for overhaul. The jacking »oints 
also form emergency stability pads. The struc- 
ture is stable under all conditions involving 
winds up to 100 m.p.h., but in the event of even 
greater gusts these emergency pads come into 
operation, increasing the effective wheelbase by 
approximately 13-0 per cent and the stability by 
an even greater amount. 

The bogies each carry a _ rack-and-pinion 
operated spud, which can be lowered into special 
pockets in the tracks to form storm anchors, 
(Theoretically the brakes are capable of holding 
the transporters against the maximum expected 
side wind, but the spud anchors are an added 
safety measure.) This form of anchor had to 
be adopted, in preference to normal rail clamps, 
as the rails themselves are flush mounted, and it 
was thought undesirable to have wide gaps along- 
side the rails. The rail pockets also accommo- 
date portable buffer blocks which can be used to 
isolate any portion of the quay which may be 
under repair. 

Control of these long-travel bogies is, unlike 
many other transporters, carried out from the 
driver’s cab using a miniature Igranic controller 
acting through automatic accelerating contactor 
gear. A loud gong sounds whenever the long- 
travel motion is being operated. A local control 
starter can be used at ground level, a Castel key 
preventing both ground and cab controls being 
operative at the same time. 


BOOM HOIST 


The boom-hoist winch located at the back of 
the main structure is of straightforward design, 
and driven through a double-reduction gearbox 
which is totally enclosed. As already mentioned, 
the boom-hoist ropes are duplicated to the 
drum; a separate adjustment has been provided 
for each rope, to compensate for stretch. A large 
brake of the Igranic M type is employed with 
an over-riding hydraulically-operated foot opera- 
tion from the control station, which is located 
at the front of the transporter adjacent to the 
hinge point of the boom. This control station 
is provided with a pedal for releasing the boom 
latch, a lockable control pedestal, a foot-operated 
over-riding brake and a tachometer indicating 
the speed at which the winch is running. 

Electrical plugging is normally used when 
lowering the boom, the electric and hydraulic 
brakes being for emergency use. 

From the control station the position of the 


7 One of the four all-welded douhle- 
compensated double-track bogies. 
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Fig. 8 One of the main hoisting winches; their location on the man- 


trolley is shown in Fig. 9. 


boom and of the drop beam can be seen at all 
times, whilst the operator also has an excellent 
view of the ship itself. When shifting from one 
hold to another, the operator only needs to hoist 
the boom to the amount required to clear such 
obstructions as masts and funnels. 

Special pulley blocks and beams are provided 
in the boom-hoist house, and these, in conjunc- 
tion with portable floor plates, enable any part 
of the machinery to be lowered to hopper level 
or to the ground for maintenance purposes. 


TROLLEY 


The trolley carrying the main hoisting machin- 
ery comprises all-welded longitudinal members 
and bolted stretchers. The wheel base of the 
trolley is 17 ft. 6 in. and of the track centres 13 ft. 
The traversing motion comprises twin motors, 
which are totally enclosed and forced cooled, 
driving the two axles through overhung worm- 
reduction units. The cross-traverse wheels are 
each carried in double SKF roller bearings 
mounted in special brackets beneath the longi- 
tudinal-trolley beams. Jacks are provided at 
each corner of the trolley. As with the other 
motions the brakes are of the Igranic M type, 
but these only come into operation when the 
driver presses a special button. For normal 
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Fig. 9 The arrangement of the holding and 
clo'ing winches at the rear of the machinery 
house can be seen from this detail of the model. 








work the operation of stopping the trolley is 
carried out by plugging the motors. At each 
end of the trolley there are hydraulic buffers 
with a 5-ft. stroke. 

A small motor-driven oil pump circulates 
lubricating oil to the worm boxes from a reser- 
voir, and this pump is electrically interlocked so 
that the cross-traverse motion cannot be started 
unless the pump is in operation. This pump also 
supplies oil, under pressure, to the hydraulic 
buffers, so that whenever a buffer has been com- 
pressed it is restored to the normal position 
immediately the trolley is reversed away from 
the stops. Limit switches are provided on the 
structure, applying the cross-traverse brakes some 
distance before the trolley buffers come into 
operation. On test the laden trolley was driven 
at full speed into the buffers without damage 
and without undue shock either to the machinery 
or to the engineers aboard. 

Attached to the underside of the trolley is a 
short fabricated tower carrying the race path 
for the slewing-machinery structure and the 
slewing rack. The centre stretcher, which has 
box section, forms a housing for the self-aligning 
SKF roller bearing carrying the kingpost, this 
being located in an enclosed oil bath. 


MACHINERY HOUSE 


The kingpost is a hollow forging to which is 
attached the main slewing structure. The main 
load of the structure is carried by the SKF bear- 
ing already referred to, location being provided 
by adjustable rollers running in the race path 
which is of 84-ft. diameter and fitted with renew- 
able wearing strips. The slew motor and gear is 
located on the floor of the machinery house and 
drives through a fluid coupling and a vertical 
shaft, fitted with Hardy-Spicer universal joints, 
to the slewing pinion which engages with the 
fixed rack. A brake is supplied on this motion 
for parking purposes only, control normally 
being by motor plugging. 

The hoisting machine comprises two winches 
each carrying right-hand and left-hand grooves, 
one for the main grab hoist and the other for 
opening and closing the grab. One of these 
machines is illustrated in Fig. 8. Each of these 
winches is driven through helical gearing and 
worm gears from a pair of totally-enclosed 
motors which are fan cooled. The object of 
this arrangement was to keep down the size of 
each of the motors and gears, enabling standard 
industrial 1,000-r.p.m. motors and standard 
worm boxes to be employed for lightness and 
ease of maintenance. Each winding unit, com- 
prising drum, gears, motor and brakes, is 
mounted on a fabricated bedplate which in turn is 
carried on the machinery-house floor in Silentbloc 
bearings. The bedplates are thus unaffected 








Fig. 10 Current-collection equipment for the cross-travelling crane. Working 
along T-bars there are two collectors in parallel for each conductor. The 
current collectors are of the heavy-duty spring type, porcelain insulated. 





by any slight distortion of the machinery-house 
structure, and the latter is insulated from high- 
frequency vibration. 

As may be seen from the detail of the model 
depicted in Fig. 9, herewith, the holding and 
closing winch is located at the back of the 
machinery house, the ropes passing over the top 
of the winch to the jib-head sheaves. This 
arrangement gives sufficient distance between 
the winch drum and the jib head to enable the 
grab to be raised to full height without the rope 
connectors coming on to the drum. The worm 
gearboxes are fed with oil by separate motor- 
driven pumps in circuit with a reservoir and 
Serck cooler; the oil pump is interlocked so 
that the winches can only be used if it is not oper- 
ating. The oil cooler was provided as a safety 
measure, but has not been found necessary in 
service. The brakes on the hoisting machinery 
also are Igranic M type, those on the main 
hoisting winch having a hydraulically-operated 
manual over-riding control. The control gear 
for the cross traverse, hoist and slewing motions 
is carried in the wings of the machinery house, 
and the resistances in specially ventilated com- 
partments at the front of the house. 

The driver’s cab is underslung from the 
machinery house, and has glass panels down to 
floor level, the windows being specially designed 
for easy cleaning. The driver has an unob- 
structed view all round, and provision has been 
made for driving either from the standing or 
seated position. The driver’s seat is of the 
Fairey adjustable pattern. The driver’s controls 
comprise Igranic miniature controllers mounted 
on adjustable stands and are so arranged that 
for all principal motions the driver need never 
lift his hands off the main control levers. A 
very careful study was made of the design and 
layout of the cab and control gear, involving the 
construction of a full size mock-up. 


HOPPERS AND GRABS 


Each transporter carries two hoppers which, 
as has been previously recorded, can be traversed 
over any two of the four rail tracks. Each 
hopper has a capacity of 100 tons of ore and 
has twin outlets. The hoppers are lined with 
manganese-steel wearing plates. The twin out- 
lets discharge to Sherwen vibratory feeders, each 
feeder having a rated capacity of 360 tons per 
hour and so arranged that either standard 
mineral wagons or special bogey wagons can be 
loaded. The feeders have separate controls 
operated from walkways immediately above the 
wagons and an automatic cut-out comes into 
operation when the hopper is nearly empty. 

The grabs in use were supplied by Priestman 
Brothers, Limited, Hull, and are of the Voor- 
winde wide-spread type, specially designed for 
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the transporters and to the owners’ requirements. 
Two sizes of grab are used, the larger having a 
spread of 19 ft. 0 in. and the smaller 15 ft. 9 in. 


ELECTRICAL EQUIPMENT 


The motors throughout the transporters are 
standard industrial machines, totally-enclosed 
and of the slip-ring pattern made by the English 
Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2. The control gear 
throughout the transporters was made by the 
Igranic Electric Company, Limited, Bedford, 
using direct-current contactors, the driver’s 
controls being of their special miniature pattern. 

The current-collector gear was supplied by 
British Insulated Callender’s Cables, Limited, 
Bloomsbury, London, W.C.1. The long-travel 
T-bar collectors, provided with 1,000-ampere 
twin-head carbon inserts, are located in a 
trench running the full length of the quay, and 
can be reached through special manholes which 
are interlocked with the main-supply breakers. 
Each half of the quay can be supplied separately 
while the other half is isolated for maintenace. 
The cross-traverse collector gear, which is shown 
in Fig. 10, above, is carried beneath a galvanised 
pressed-steel hood protecting the pick-ups from 
rain and snow. A three-phase and earth 440- 
volt system is used and each crane is provided 
with four main conductors in the form of 14-in. 
by 14-in. by 4-in. copper T-bars as well as four 
control conductors of 1/0 s.w.g. grooved copper 
trolley wire. This necessitated the installation 
of 16 collectors operating in parallel, two to a 
conductor. The collectors for the main con- 
ductors are of the heavy-duty porcelain-insulated 
spring type, and all the collectors are fitted with 
carbon inserts. Special T-bar and trolley-wire 
fittings had to be used at the boom hinge. 

A Siemens magneto telephone provides com- 
munication between the driver’s cab and the 
loader’s position beneath the hoppers. 


SUB-STATION 


The sub-station is at the mid-length of the 
quay immediately behind the maintenance track. 
The incoming power from the Merseyside and 
North Wales Power Company is transformed 
by two Denis Ferranti 750-kVA 6,600/433/230 
transformers of the indoor type, naturally cooled. 
Messrs. Rea’s distribution gear, including HRC 
fuse switchboards for auxiliary supplies, are of 
English Electric manufacture. The sub-station 
is so arranged that either transformer can feed 
either half of the quay, both can feed one half, 
or both can feed the whole of the quay, suitable 
isolators and interlocks being provided to 
enable maintenance to be carried out while 
one half of the installation is in operation. 
British Insulated Callender’s power-factor correc- 
tion condensers are used in the sub-station. 


MAINTENANCE 


A special maintenance winch has been supplied 
by Joseph Booth and Brothers as part of the 
main contract for the transporters. The winch 
is mobile, but is normally located at the centre 
of the quay behind the maintenance track. 
It consists of three barrels, each with separate 
dog clutches and brakes, and driven by a 50-h.p. 
motor; the three barrels can be used in con- 
junction with special sheaves on the top cord of 
the rear cantilever of each transporter. Using 
this winch, the rotating machinery and structure 
were raised in one lift, and they could be lowered 
again to ground level at any time in the future 
should a major overhaul be necessary. 

The cladding of the machinery-house, which is 
of light-gauge steel plate, zinc sprayed, is so 
arranged that the rear section can be completely 
removed to give an unrestricted lift from the 
maintenance sheaves, so that any particular 
items of machiney can be removed and then 
lowered on to the maintenance track. Jacking 
points are provided on the trolley for mainten- 
ance of the runners, and special jacks are avail- 
able for lifting the whole rotating portion for 
examination of the thrust bearing and/or guide 
rollers, when the jacks also act as safety stops. 


17, 1954 ENGINEERING 


ay 
= 
~ 


\ 


eA 
a 


¥ 
~. " 


H 
a liad Sue oie 


vend. 


* 


Of sy ae? 





Fig. 1 Load dispatch office in Dublin for the carrier communication system installed on the Irish 
power networks. 


CARRIER COMMUNICATION ON 
POWER NETWORK 


EXTENSIVE SYSTEM INSTALLED IN IRELAND 


The generating stations and major 110-kV 
transformer stations of the Irish Electricity 
Supply Board are being linked by under- 
ground cable and overhead-line carrier com- 
munication circuits which will provide facilities 
for speech, supervisory signalling and teleprinter 
operation. These circuits will be centrally 
controlled from a load dispatch office in 
Dublin, which will be connected by four-core 
cables to carrier terminal stations at Finglas and 
Inchicore on the outskirts of the city and thence 
to the main 110-kV lines to the north-west and 
west. To ensure maximum economy in equip- 
ment, the speech and signalling circuits to the 
outlying stations will be combined at the load 
dispatch office to form composite bands of 
300 to 4,000 cycles and will be equalised and 
amplified at the receiving end of each channel 
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Fig. 2 Section of the wall diagram in the load 

dispatch office, showing how the generators and 
transformers are represented. 


to compensate for the cable frequency/loss 
characteristic. To ensure reliability in operation 
alternative routes are being provided. 

The system, which is being installed by the 
General Electric Company, Limited, Kingsway, 
London, W.C.2, employs that firm’s type N 
multi-circuit power line carrier equipment. Each 
terminal station is being equipped with apparatus 
with the frequency characteristic of a band pass 
filter which will isolate the communication 
equipment from the power frequencies and inject 
the carrier frequencies into two phases of the 
power line, so that a balanced open-wire trans- 
mission circuit will be formed between the 
terminal stations. The coupling equipment 
installed for this purpose will have a pass band 
of approximately 145 to 285 kilocycles. Single 
side-band suppressed carrier transmission will 
be used in preference to amplitude or frequency 
modulation in order to economise frequency 
space, reduce circuit noise, facilitate main- 
tenance and improve secrecy. Except for line 
noise, which does not seriously affect intelligi- 
bility, the circuits will approach the standards 
usual on public telephone systems. 


OPERATING ARRANGEMENTS 


As regards operation, supervisory equipment 
installed in the substations throughout the 
country will translate the existing switching and 
loading conditions into signals which will be 
transmitted over the carrier system to the load 
dispatch office. They will then be re-translated 
and presented in the control room on the wall 
diagram of the power network, shown in Fig. 1. 
Similarly, any change in the supervised sub- 
station equipment will be automatically displayed 
on the diagram, thus giving the control engineer 
information regarding the state of the network 
and enabling him to operate it to the best 
advantage. 

On the wall diagram, which will comprise 
16 cubicles arranged in an arc 60 ft. long and 
10 ft. high, the transmission lines and station 
bus-bars are represented by coloured lines which 
indicate the operating voltage. The principal 
equipment at each station and its connections 
to the bus-bars and feeders are displayed on @ 
mimic diagram, the existing conditions being 
indicated by the position of the rotary keys which 
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represent the switches and circuit-breakers. 
Two groups of meters above most of the circuits 
display the generation and loading conditions 
at those points in the station circuit which may 
be selected by the control engineer. The active 
and reactive power are metered separately and 
the load meters have both import and export 
seales. Any change in indication is then acknow- 
ledged from the desk in the control room and is 
only completed when the key symbol has been 
rotated to agree with the new condition. 
A section of the mimic diagram showing the 
method of representing the generators and 
transformers is illustrated in Fig. 2, opposite. 

The control desk is in three sections, the centre 
one of which forms the operational unit. It 
carries a diagram of the 110-kV network, the 
feeders being represented by a series of lenses 
which are illuminated when they are in service. 
At the station position each feeder terminates 
at a push-key which, when depressed, causes the 
load and voltage conditions at this point to be 
indicated on the meters above the mimic diagram 
on the desk. Simultaneous measurements of 
the loading conditions at the major stations on 
the 110-kV network can be displayed by operating 
the appropriate metering key. 
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CENTRALISED DESIGN 
AND PLANNING OFFICES 


The Loewy Engineering Company, 376 Strand, 
London, W.C.2, was founded in 1936 to design 
and manufacture two important types of engi- 
neering plant and equipment, much of which had 
previously been imported. For this purpose, a 
factory for the production of rolling mills was 
established at Sheffield and another, where 
hydraulic presses were made, at Yeovil, in 
Somerset. During the next few years, the 
development of the aircraft industry and the 
increasing demand for iron and steel and non- 
ferrous metals brought about by the re-armament 
programme led to a great deal of interesting 
plant being manufactured. This included a 
12,000-ton press for forging propellers and of 
a number of large die-forging units. More 
recently, developments have taken place in the 
design of hydraulic presses for working titanium 
and the hard metals used in jet engines. 

The design and planning work connected with 
these activities has until recently been centralised 
at Branksome Grange, near Bournemouth, where, 
as expansion took place, temporary buildings 
with all their accompanying inconveniences had 
to be created. The drawbacks of this arrange- 
ment have now, however, been overcome by the 
construction of a new building in Wallisdown- 
road, Bournemouth. 

This building consists of a reinforced concrete 
frame with brick panelling. The load is entirely 


carried on the columns, each of which is tied to 
its own foundation block on the ground floor and 
into cross beams on the first floor and in the roof, 
thus forming a skeleton box. The building, the 
total floor area of which is about 50,000 sq. ft., is 
made up of four wings, which form a rectangle 
round a central courtyard. A view of this court- 
yard from the main entrance hall of the building 
is given in Fig. 1. The ground floor is occupied 
by offices the entrance and reception hall and 
club rooms, while on the first floor the two longer 
sides of the rectangle accommodate two drawing 
offices in which the designs for the hydraulic 
presses and for the rolling mills, manufactured by 
the firm, are respectively prepared. 

As will be seen from Fig. 2, which shows part 
of the hydraulic drawing office, the accommoda- 
tion provided for these purposes is commodious 
and the equipment is of the most modern kind. 
The essential requirement of maximum natural 
illumination in these offices, in which none of the 
walls is load-bearing, has been achieved by 
hanging the aluminium window frames and thus 
enabling the largest possible area of glass to be 
used. The coloured panels on the exterior 
walls are also of glass, which has been backed 
by an insulating board. 

A special feature is the way in which the natural 
illumination has been supplemented by fluores- 
cent lighting, the fittings for which were designed 
by the Building Research Station. 

Heating is obtained from two automatically 
controlled boilers which are fired by oil fuel. 
About 90 per cent. of the work was carried out 
by local firms. 
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INDUSTRIAL ASPECTS 
OF AIR POLLUTION 


Foundry, Kiln and Steelworks 
Operation 


A conference on the industrial aspects of air 
pollution was held by the Combustion Engineer- 
ing Association at Harrogate on Wednesday and 
Thursday, December 8 and 9, under the presi- 
dency of Mr. B. E. A. Vigers. 

At the opening meeting an address was given 
by Sir Hugh Beaver in which he said that one 
of the questions which the Air Pollution Com- 
mittee had put to themselves was whether it 
would pay industry and the nation to cure or 
mitigate air pollution. It could no longer be 
disputed that it would be worth while to meet 
the indirect cost of such abolition, but to cover 
the direct cost of it was another matter. Direct 
benefit was mainly to be obtained by efficient 
combustion, although the treatment of smoke 
and flue gases might be turned to some profit. 

To deal effectively with smoke and gas, 
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however, cost money, which would ultimately 
be reflected in the price of both home-consumed 
goods and of exports. It, therefore, seemed 
legitimate that a part of this cost should be 
nationally borne. If, moreover, it was accepted 
that to obtain clean air should be a national 
policy the question was how could the individual 
and the country as a whole deal with the pollution 
that was inseparable from almost all our activities. 
It was unfortunate that we did not know 
what to do with regard to a great deal of gas 
pollution; and there had been a feeling that it 
was unnecessary to find a solution. He hoped 
that this absence of incentive had now been 
removed and that research, which was essential 
to obtain an answer, would be undertaken. 
Four papers dealing, respectively, with air 
pollution in relation to the manufacture of iron 
and steel, the operation of foundries and the 
manufacture of bricks and pottery and cement 
were also presented. In the first of these, Mr. 
N. H. Turner pointed out that much progress 
had been made during the last few decades 
owing to the need for better fuel usage and the 
stress laid on the improvement of working 
conditions. If dust emission was to be reduced 
the design of the ancillaries in coke-making 
plant must be modified, and means of avoiding 
dust while preparing the material required for 
fettling melting furnaces must be adopted. 
Smoke emission could be reduced by the employ- 
ment of Diesel instead of steam locomotives. 
Mr. J. G. Watkins said that although the 
problems relating to the combustion of fuel in 
foundries did not differ from those in other indus- 
tries, the use of coke for firing mould and core 
stoves was to be recommended. Two methods 
of working in tandem for the collection of dust 
were required if there were to be any effect on 
air pollution. Controlled firing and improved 
kiln design were, Dr. A. T. Green pointed out, 
the principal methods whereby air pollution 
could be reduced in the manufacture of bricks 
and pottery. Mr. G. T. Rheam said that in the 
cement industry electrostatic precipitators were 
usually employed to de-dust the gas, and their 
design had been improved so as to overcome 
corrosion and to ensure continuity in service. 
In selecting equipment the choice should depend 
on results obtained from pilot plant. More 
attention shculd be paid to the amount of dust 
emitted as efficiency figures might be misleading. 


SMALL STEAM PLANTS 


In a concluding paper, Mr. E. Bentley dealt 
with “ The Problem of Small Industry Using 
Steam,” and suggested that to reduce, if not to 
eliminate, pollution, steady and peak demands, 
water treatment, firing methods, stoker qualifi- 
cation, instrumentation and the application 
of an incentive should all be investigated. The 
problem of chemical pollution was for experts 
rather than the plant engineer to consider; and 
before small plants were affected, gas washing or 
its alternatives would have to be adopted in 
large plants. 





Fig. 1 The enclosed courtyard of the design and planning offices as seen 


from the entrance hall. 


Fig. 2 Part of the hydraulic drawing office showing the lighting 
arrangements. 
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The David Brown PCD 3/C disc plough can be used 
to break up the hard sun-baked soil of tropical countries. 


SMITHFIELD AGRICULTURAL 


MACHINERY 


Since the war, the Smithfield Show has been 
organised by the joint efforts of the Smithfield 
Club, the Agricultural Engineers’ Association, 
and the Society of Motor Manufacturers and 
Traders, a group that emphasises the dependence 
of agriculture on engineering and the oppor- 
tunities for engineers in agriculture. At the 
Show, held at Earls Court, there is a constant 
intermingling of farmers and engineers, the 
engineers examining the superb cattle, pigs, and 
sheep reared by the farmers, and the farmers 
investigating the wide variety of machinery 
designed to help them in their quest for increased 
production. This year there are 1,300 live 
animals on show and 430 entries in the carcase 
section; the tractors and agricultural machinery 
are displayed on 380 stands. The Show attracts 
many visitors from overseas to buy both livestock 
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and machinery, and many items are designed with 
the overseas farmer’s requirements in mind. 
Farms are continually becoming more mech- 
anised, and there have been certain trends in 
the mechanisation. The _ integrally-mounted 
tractor implement with hydraulic lift has been 
thoroughly tested and every year new implements 
are added to the ranges of the manufacturers. 
The use of the combine harvester has become 
more common, and with it there has been a 
development of drying and storing capacity for 
the grain. At the Press conference before the 
Show, Mr. E. N. Griffith, President of the 
Agricultural Engineers’ Association, gave an 
answer to a question often asked: What is the 
trend in mechanisation to-day? He said that 
speaking broadly, there was a tendency both 
here and overseas towards the medium and 
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Fig. 3 Diagram of the David Brown traction control unit. 
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Fig. 2. The Monarch is a light-weight tractor with a 10-h.p. engine, and uses 
about 4 gal. per hour of petrol or vaporising oil. 


high horse-power wheeled tractor, bigger and 
better mounted implements and hydraulically- 
operated trailed implements. The very high- 
powered crawler tractors towing ganged-up 
implements were giving way to the type of 
equipment which called for rather less capital 
expenditure. In harvesting machinery, the 
farmers with medium-sized farms, who provided 
the real market for volume sales for the agri- 
cultural machinery industry, would look for a 
small and economical self-propelled combine, 
possibly with a 5-ft. cut. 

There is a tendency also towards using any 
equipment to the greatest possible advantage; 
this is generally done by providing some ancillary 
equipment, in the case of tractors, or by altering 
the design slightly, as in the case of a grain drier 
used to dry a number of other crops such as 
grass or lucerne. 


GREATER REAR-WHEEL ADHESION 


On muddy ground it is sometimes very difficult 
for a tractor to do heavy work, such as ploughing, 
without wasting much power and time due to 
wheel-slip. If the weight on the rear wheels of 
the tractor can be increased, the wheels adhere to 
the ground better and are less likely to slip. 
One method is to ballast the rear wheels, but 
this adds to the load on the engine and tends to 
defeat its own object. David Brown Tractors, 
Limited, Huddersfield, have this year produced 
their answer: the Traction Control Unit. The 
broad principle is to transfer a progressively 
varying proportion of the implement weight to 
the rear wheels of the tractor, without appre- 
ciably altering the implement depth. ; 

The main parts of the unit are shown in the 
accompanying diagram, Fig. 3. If there were 
no traction control unit, closing the main 
pressure control valve h and the by-pass valve g 
would build up hydraulic pressure on the ram 
piston i and lift the implement out of the ground. 
Opening the valve would reduce the pressure and 
the implement would fall to the working position. 
The action of the control unit is to allow a 
restricted pressure to operate on the ram piston, 
a pressure which can be varied between certain 
limits. : 

When the traction control lever / is placed in 
the forward position, the connecting linkage 
opens the traction control valve to the pressure 
line of the hydraulic system. The same action 
also places the hydraulic lift lever in the lift posi- 
tion so that both the by-pass valve and the main 
pressure control valve at the pump are closed. 
Because the acting pressure of the traction control 
valve is lower than that of the by-pass valve, the 
pressure setting of the traction control valve 
regulates the pressure of the hydraulic system. 





‘RING 


ind uses 


yer and 
ulically- 
y high- 
iged-up 
ype of 
capital 
y, the 
rovided 
le agri- 
« for a 
ymbine, 


ng any 
antage; 
ncillary 
iltering 
n drier 
uch as 


iON 


lifficult 
ighing, 
due to 
eels of 
here to 
o slip. 
is, but 
nds to 
actors, 














ENCINEERING December 17, 1954 


When the shut-off valve (a) is opened, the 
contre’ valve (5) is in the closed position and 
would normally control the pressure in the 
systen.. The control valve, however, is made 
inoperative as a pressure-control valve by drilling 
throuch the valve, permitting equal pressure on 
front and rear faces. The drilling allows a 
restricied pressure to be developed and to be 
effective on the ball-type pressure valve (c). 
The leakage of fluid past the valve (c) reduces 
slightiy the pressure acting on the rear face of 
the flow control valve (5) and slightly displaces 
this valve at the port (d). 

When the flow-control valve moves sufficiently 
to equalise pressure on the front and rear faces 
of the valve (caused by a reduction in pressure 
on the front face following an increase in exhaust 
opening) the flow-control valve remains sub- 
stantially static and the pressure in the system 
is constant. 

In this manner pressure is produced at the 
ram piston tending to lift, but not lifting, the 
implement out of the ground. The pressure 
can be varied by the setting of the valve (c). 
The total effect is to transfer weight from the 
implement to the rear axle and thus increase 
wheel adhesion. 


DISC PLOUGH 


David Brown Tractors, Limited, also intro- 
duced a two- or three-furrow hydraulically- 
mounted disc plough, designed to work in all 


Fig. 4 Anexcavator mounted on a Fordson Major 
tractor and operated hydraulically has been 
developed by J. C. Bamford of Uttoxeter. 





Fig.5 The Lockheed-Avery coupling was designed 

for .ydraulically-operated implements mounted on 

tracors. The seals prevent air or dirt from 
entering the system. 


types of soil. Its construction, shown in Fig. 1, 
opposite, makes it particularly suitable for 
the hard sun-baked ground of tropical and sub- 
tropical countries, and it has been subjected 
to field tests in Africa, the Middle East and the 
Far East. 

The David Brown PCD 3/C Disc Plough, 
as it is called, weighs 830 lb. and can be handled 
by the 25, 25D, 30C and 30D tractors. It has 
reversible linkage pins which enable it to be 
used on most other British tractor linkages. 
The main frame is triangular, and the disc 
assemblies are carried on a main member of 
heavy-gauge tube. The 26-in. diameter discs, 
which can be either plain or cut-away type, are 
mounted on taper roller bearings inside cast-iron 
hubs which are sealed against dust. Each 
hub can be adjusted in three vertical positions 
on its hanger, and each hanger can be clamped 
in any of three lateral positions on the main 
member according to the type of ground. A 
flanged spring-loaded thrust wheel, bolted to the 
rear-disc assembly, has a three-position vertical 
adjustment, and can be adjusted radially by an 
off-set cam. The depth-control wheel, which can 
also be adjusted vertically and radially, deter- 
mines working depth and assists the thrust wheel 
to keep the plough on its true course. Both 
thrust and depth wheels are of high-carbon stee) 
and are self-sharpening; both wheels run on 
tapered roller bearings which are sealed against 
dust. 

The plough can be converted from three- to 
two-furrow by removing the centre disc and 
moving the rear disc and thrust wheel assembly 
to the centre position. There are nine settings 
for the discs, giving a wide range of adjustment; 
levelling of the plough is done by the top link 
and levelling levers on the linkage. In operation, 
the knife edge of the thrust wheel bites into the 
furrow wall and counters the side thrust of the 
discs. Vertical adjustment of the thrust wheel 
ensures its correct setting in relation to the 
discs, and the wheel can also be adjusted radially 
to suit ground conditions and the front furrow 
width required. 


LIGHT-WEIGHT TRACTOR 


On the stand of Singer Motors, Limited, 
Birmingham, was the ‘ Monarch,” the light- 
weight four-wheel tractor illustrated in Fig. 2. 
It is powered by a 10-h.p. Ford engine, develop- 
ing 18 b.h.p. at the maximum governed speed of 
2,000 r.p.m. There are six forward speeds and 
two reverse, and the full forward speed is 
13 m.p.h.; points from the specification include 
coil ignition, 6-volt electrical equipment, self 
starter and independent brakes. Front and rear 
wheel tracks are adjustable from 42 to 60 in., 
and the wheelbase of 60 in. gives a turning 
radius of 7 ft. 10 in. Three-point hydraulic 
linkage, power take-off, four speed belt pulley 
and full lighting equipment are among the 
optional items; in normal use the fuel consump- 
tion is approximately 4 gal. per hour, and the 
engine will run on either petrol or vaporising oil. 
The Monarch is designed for light work, and 
Singer Motors suggest that local authorities, 
sports grounds and golf courses would find it 
suitable for gang-mowing~and grass cultivation. 


BREAKAWAY HYDRAULIC COUPLING 


The Lockheed-Avery breakaway coupling for 
hydraulic hose lines was exhibited on the stand 
of Automotive Products Company, Limited, 
Leamington Spa. The coupling, illustrated in 
Fig. 5, was developed to provide two services 
to users of hydraulically-controlled implements: 
elimination of breaking of hose lines, involving 
the loss of hydraulic fluid whenever the imple- 
ment breaks away from the tractor; and easy 
connection and disconnection of the hose lines 
to the implement. 

The coupling is a twin unit connecting both 
hydraulic pressure and return lines between the 
tractor and the implement. It consists of four 
self-sealing coupling halves mounted in frames, 
and held in a coupled position by a mechanical 
latch. The coupling separates by an external 
tug on either of the hose lines attached to 
the implement, or manually by operation o: 
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Fig. 6 A B.S.A. 220-c.c. air-cooled engine which 
can be run on petrol, vaporising oil, or kerosene. 
Output is 3-75 b.h.p. at 3,000 r.p.m. 


the trigger. When uncoupled, both halves seal, 
thus preventing air or dirt from entering the 
system and preventing any loss of fluid. A 
feature of the unit is that the breakaway halves 
will mate in one position only, which prevents 
accidental reversing or crossing of the pressure 
and return lines. The Lockheed-Avery coupling 
is suitable for use in fuel, oil, water, air, and 
hydraulic systems. 


TRACTOR-MOUNTED EXCAVATOR 


The Hydraulic Excavator shown in Fig. 4 
is made by J. C. Bamford, Rocester, Uttoxeter. 
It is designed for mounting on a Fordson Major 
tractor, and can be balanced either by a counter- 
weight or by J. C. Bamford’s Industrial Major 
Loader and Bulldozer attachment. In operation 
the boom can be swivelled over a full 180 deg., 
and the reach is 11 ft. in depth, 12 ft. in height, 
and 15 ft. horizontally. Five valves are used 
for operation giving swing, boom, lift, digging, 
and bucket crowd; each valve is protected by 
individual overload protection. Four scoop 
sizes are available; the width of the largest is 
48 in., and of the smallest 10 in.; the capacity of 
the largest is 4 cub. yd., and it is claimed that 
using the largest scoop the rate of excavation is 
up to 45 cub. yd. per hour. The excavator can 
be detached from the tractor quite simply, and 
with practice it can be done in about 15 minutes. 
For farmers the principal uses of the excavator 
are for ditch-clearing and making silage-pits, 
and in the Public Works field it has many 
applications. 


220-c.c. AIR-COOLED ENGINE 


The B.S.A. Company, Limited, Birmingham, 
11, exhibited a 220-c.c. air-cooled engine, model 
D/PL, which is an addition to their range of 
small power units. The unit, illustrated in 
Fig. 6 develops 3-75 b.h.p. at 3,000 r.p.m. and 
weighs 70 lb. It is a single-cylinder four-stroke 
side-valve engine with an Amal carburettor and 
a flywheel-type Lucas magneto. It can operate 
on petrol, vaporising oil, or kerosene, but out- 
puts on vaporising oil and kerosene are about 
5 per cent. below the output when the engine is 
running on petrol; the unit is started by rope and 
pulley or handle. It can be supplied with built-in 
reduction gears giving 2: 1,3 : 1 or 6: 1 ratio; it 
can be fitted with the B.S.A. centrifugal clutch 
which gives free engine rotation at crankshaft 
speeds below 900 r.p.m. and solid drive at speeds 
above 1,400 r.p.m. It is not possible to fit 
both the centrifugal clutch and a reduction 
mechanism, because the clutch will not transmit 
the increased torque. 

To be continued 





INVESTIGATING NOISE AND 
VIBRATION 


DISPLAY UNIT FOR FREQUENCY ANALYSIS 


The equipment described below was originally 
developed for the Admiralty Research Labora- 
tory by Salford Electrical Instruments, Ltd., 
Silk Street, Salford 3, but is now available for 
workshop and laboratory use in industrial 
establishments. Briefly, its object is to show the 
frequency and amplitude of each of the com- 
ponents which make up a complex noise or 
vibration, in the form of a vertical line on the 
screen of a cathode-ray tube, the height of the 
line being proportional to the amplitude of the 
component and its position on the base line 
indicating the frequency. The result enables a 
complete analysis of the noise or vibration to be 
made from which it may be possible to deter- 





Fig. 1. Noise record obtained from engine 
shown in Fig. 4 when running at 400 r.p.m. The 
microphone used was placed near the exhaust. 


Fig. 2. Showing torsional oscillations in crank- 


shaft of engine running at 400 r.p.m. 


mine the origin of each component and to reduce 
or eliminate it. 


PICK-UP AND AMPLIFIER 


The apparatus comprises a power-supply unit 
and a display unit both of which are shown 
mounted on a movable stand in Fig. 4, where it 
is being used to analyse the noise from a Crossley 
marine Diesel engine running on a test bed in the 
makers’ works. It can be used to resolve the 
whole range of frequencies from 10 cycles to 
100 kilocycles per second into bands of one third 
of an octave. The sounds or vibrations are 
received on a microphone or pick-up, which may 
be of the electromagnetic or piezo-electric type, 
and are supplied to the input circuit consisting of 
a cathode follower having an input impedance 
of about ten megohms followed by a cascade 
amplifier having a substantially flat response over 
the whole frequency range. Negative feed-back 
is employed in the amplifier, the output of which 
is fed into 38 filter circuits connected in parallel. 
The filters are spaced logarithmically in frequency 
and three are provided per octave but the 
switching arrangements enable any one filter to 
be selected and used individually. The output 
from each of the filters is rectified separately and 
fed through a time-constant switch and com- 
mutator to a further amplifier in which a high- 
frequency component is introduced to give a 
vertical-line display on the screen of the cathode- 
ray tube. 

FREQUENCY RANGES 


The whole frequency spectrum is covered in 
three overlapping ranges for each of which 26 filters 
are provided. The most appropriate range can 
be selected by a rotary switch on the panel of the 
display unit, the arrangement of the upper part of 
which is illustrated in Fig. 3. The range switch 
is in the middle of the panel on the right and it 
will be noted that a fourth position is provided 


de 


; id 


. 
« = 6+ 
ot) ss -“~ 


BRILLIANCE 


December 17, 1954 ENGINEERING 


marked “ Filter Output.” In this positicn the 
output of any individual filter can be used in an 
external circuit. Three small circular windows wil] 
be noticed just below the screen and one, t\vo or 
three of these are illuminated to indicate which of 
the three ranges is in use. 

A mechanical time-base is employed to produce 
a display of 27 spots on the screen arranzed in 
groups of five to facilitate identification. Each 
spot, except that on the extreme right, corre- 
sponds to the central frequency of one of the 
26 filters in the range, the other one being used 
for comparison purposes. To indicate the 
frequency of each spot on the screen three scales 
are provided, one for each frequency range, the 
figures, which indicate the frequency in kilo- 
cycles, being arranged in groups of five to 
correspond with the groups of spots. Fig. 2 
may be used to illustrate the method of reading 
a frequency from the display. It will be seen 
that the maximum amplitude occurs on the first 
spot in the second group of five. As the first 
range is in use, as indicated by the illumination 
of the left-hand window only, the upper scale 
must be used and the figure under the first dot 
in the second group of five is 0-08, so that the 
frequency required is 0-08 kilocycle, or 80 cycles, 
per second. 


CONTROLS AND CURRENT SUPPLY 


The controls for the cathode-ray tube, includ- 
ing focus, brilliance, and gain, are mounted on 
the front panel of the display unit and there is 
also a neon-lamp overload indicator. This is 
necessary, because any overloading of the 
amplifier would lead to the production of 
spurious frequencies; an overload relay is incor- 
porated to protect the rectifiers from damage 
due to excessive signal at one "frequency. 
Another switch on the panel, in the middle to the 
left, alters the time-constant of the filter rectifier 
output circuit and hence the duration of the 
image on the screen. The two time intervals 
provided are 0-1 sec. and 1 sec. Provision is 
made for fitting a camera so that the display 
panel can be photographed to give a permanent 
record. 

The power-supply unit can be seen on the 
lower shelf of the trolley in Fig. 4, the input 
being alternating current from the mains at 
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Fig. 3 Upper part of panel, showing on the screen torsional oscillations in crankshaft at 500 r.p.™. 
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a frequency ‘of 50 to 60 cycles and at 70 to 
120 or 200 to 250 volts; an auto-transformer 
supplies current at 230 volts to the motor which 
drives the time base and signal commutators. 
Three separate high-tension supplies are available, 
one of which is stabilised. All necessary 
controls are mounted on the front panel of the 
unit and include on/off switches, fuses, a control 
for the stabilised voltage and a voltage selector 
switch. A safety device is provided to ensure 
that the mains supply is disconnected when the 
connection to the display unit is withdrawn. 


RESULTS OBTAINED 


Of our illustrations, Fig. 1 shows the result 
obtained from a microphone located near the 
exhaust of the marine Diesel engine illustrated 
in Fig. 4 when the engine was running at 400 r.p.m. 


HELICOPTER 


Some of the techniques adopted, and the prob. 
lems that had to be solved by Westland Aircraft 
Limited in producing the Dragonfly (S.51) and 
Whirlwind (S.55) helicopters were described 
recently in a lecture on “‘ Helicopter Production ”’ 
given by Mr. E. J. Boulger before the Helicopter 
Association of Great Britain. 

The cost of tooling for helicopters was greater 
than the cost of tooling for fixed wing aircraft, 
Mr. Boulger said, owing to the larger number of 
forgings with a correspondingly high cost for 
dies, the larger number of special inspection 
gauges, and the necessity for more elaborate test 
and measuring equipment for the transmission 
items. At the inception of the Dragonfly, it 
was decided to tool for a quantity of 30 aircraft. 
Rather than make semi-permanent tooling for 
the majority of the details, it was decided to keep 
within the limited budget by providing as many 
permanent production tools as possible, and 
very cheap temporary tooling for the remainder. 

Thus, if a part could be manufactured free- 
hand or with very elementary tooling and still 
maintain interchangeability, production tools 
were not to be called for, unless it could be 
shown that the provision of such tooling would 
show a saving in manufacturing time equal in 
value to twice the cost of the tool. In that case, 
the tooling was required to produce a minimum 
quantity of two hundred aircraft sets before 
need 'ng replacement. 

Copying lathes and copy millers were, he 
thought, ideally suited for the heavy roughing 
invo.ved in the transmission and rotor com- 
ponents. They could also be used for much of 
the ‘inishing work. Such machines could be 
operited by semi-skilled labour; the percentage 
of spoilt work was trifling; the templates required 
were cheap and easily made; and the set-up time 


was negligible compared with conventional 
mac! ines, 





Fig. 4 The noise pro- 
duced by a_ marine 
Diesel engine running 
on a test bed is being 
investigated. 


The intermediate frequency range was in use, 
as is shown by the fact that two of the circular 
windows are illuminated, and it will be seen that 
the vibrations were most intense in the neigh- 
bourhood of 3-2 kilocycles. Figs. 2 and 3 
show the torsional oscillations of the crankshaft 
of the same engine when running at 400 r.p.m. 
and 500 r.p.m., respectively. To obtain these 
results a special pick-up of the moving-coil type 
was coupled to the crankshaft and the voltage 
induced in the coil, which was proportional to 
the amplitude of the oscillations, was applied 
to the instrument. The lowest frequency range 
was in use and the records show that at 400 
r.p.m. the most intense oscillations occur at 
about 80 cycles per second. At 500 r.p.m. 
the most intense oscillation occurs at 64 cycles 
per second, but that at 80 cycles still persists. 


PRODUCTION 


Considerable use was made of fixed-head 
routers, and spindling machines, with high cutter 
speeds, for machining light alloys. The D-section 
light-alloy extrusion which formed the leading 
edge of the rotor blade was 23 ft. long, and was 
twisted from one end to the other; the wall 
thickness had to be maintained within close 
limits. The spar was drawn past a profile cutter 
by a cable attached to a powered winch; spring- 
loaded rollers on either side of the cutter held 
the spar against rollers mounted on the fixture. 
The fixture formed a cross slide with vernier 
adjustment for regulating the depth of the cut. 
As the remainder of the spar was not constrained 
in any way, no difficulties due to the twisting 
could arise. 


MEASURING THICKNESS WHILE 
CUTTING 


It was necessary to take off the surplus metal 
in several cuts, in between each of which the 
thickness was originally checked from one end 
to the other by the use of a Magnaflux Sonizon 
machine, which measured the time required for 
a sound wave at the outer surface to be reflected 
back from the inner surface, the result being 
read off on an oscilloscope. A process had now 
been developed by which the thickness of the 
wall could be measured during the profiling 
operation. A radio-active isotope was carried 
at the end of a bar inserted into one of the holes 
in the spar, the thickness at the measuring point 
being indicated by the dial on a modified Geiger 
counter, which measured the rate of flow of 
B-rays through the metal, the rate being related 
to the thickness. 

After two or three cases of fatigue failures 
experienced on the Dragonfly main rotor hubs 
had been reported, it was decided to carry out a 
fatigue test simulating the conditions in actual 
service. The period of testing was 2,000 hours, 
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and it was eventually established that the life of 
the hub could be considerably increased by 
grinding the surface of some washers, barrelling 
the outer diameter of the bearing housing very 
slightly, grinding the ends of the needle rollers 
in the bearing to a slightly different shape, and 
improving the standard of finish of the thread 
at the end of the hub arms. The cost of the 
modifications themselves was trifling, as they 
were merely alterations to standards, but their 
effect on the quality of the product was far 
reaching. 


~ TESTING THE TRANSMISSION 


The large number of rotating mechanisms, 
hydraulic jacks, dampers, etc., necessitated the 
provision of testing equipment on a large scale. 
On Whirlwind production, for example, every 
blade was matched and tracked against two 
master blades on a rotor-blade matching and 
tracking machine, so that the characteristics of 
each blade produced were identical. It was, 
therefore, possible to supply single spare blades 
from stock, and thus avoid the inconveniences 
which would arise from having to supply blades 
in matched sets. 

Every gearbox built had been tested at varying 
speeds on a closed-circuit rig. The latter had 
been manufactured with the prime object of 
carrying out a standard running-in and accept- 
ance test on production gearboxes, but it was of 
great service during the 100-hour type test of 
the first Whirlwind helicopter. At a late stage 
in the test, suspicious noises from the main 
gearbox led to a rapid shut down, and swarf 
adhering to the magnetic drain plug indicated 
serious damage to the gearing, which was con- 
firmed when the assembly was stripped for 
examination. n 

Further investigation established that the 
breakdown was caused by failure of the main 
input bevel gear, which had almost fractured 
in the region of the teeth, the cause being fatigue 
cracks initiated by the small root radius, and 
extended by an unfavourable direction of grain 
flow in the forging. A batch of hand forgings 
was hurriedly made and, satisfied that the pattern 
of grain flow was now satisfactory, a new gear 
was cut with a larger fillet at the root, and a 
modified gear tooth shape. It was decided to 
subject the new gear to a fatigue test of 75 hours 
duration, and it was possible to do this much more 
quickly and conveniently on the test rig than on 
an aircraft under test. 

In assembling the rotor head, adjustments 
were required to avoid any frictional or other 
unbalance in the hinge assemblies and the 
dampers. The latter, which control blade 
** hunting,” were of the simple dashpot type, 
with spring-loaded ball valves in the piston, 
and a transfer port in the cylinder, which was 
regulated by an adjustable needle valve. The 
ball valves were subjected to a flow test before 
assembly into the piston, and the completed 
damper time-checked at a standard load, the 
rate of extension and closure being regulated by 
adjustments to the needle valve setting. 

In spite of these precautions, unsatisfactory 
results were obtained on flight tests and, after a 
long investigation, it transpired that ball valves 
which met the flow requirements at the test 
pressure might have different characteristics at 
other pressures, due to small variations in the 
shape of the approach to the orifice. The 
difficulty was overcome by machining the ball- 
valve housings to closer limits, and checking the 
flow rates over a suitably wide range of pressures. 

The thrust bearing at the drag hinge and the 
Timken bearings on the rotor-blade spindle were 
pre-loaded. The collars which applied the pre- 
load were screwed down with torque-recording 
spanners, but the force actually transmitted to 
the bearing could vary considerably as a result 
of friction in the threads or at the face of the 
collars, and a high standard of finish at these 
points was essential. As a final precaution, 
the frictional torque of each hinge was checked 
with a spring balance. 

In conclusion, Mr. Boulger said that in 
determining helicopter costs the most important 
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factor was the quantity to be produced. He 
thought designing primarily for low-cost produc- 
tion was a mistake since the customer was not 
interested in simplicity of manufacture but in 
simplicity of operation, and the two rarely went 
hand-in-hand. Nevertheless, the production 
engineer should continue to seek low-cost aids 
to production and better utilisation of existing 
equipment. 


x *k * 


SMOKELESS FUEL 


Producing Strong Briquettes to 
Give a Bright Fire 


In his discourse to the Royal Institution in 
London on December 10, Sir Charles Ellis, 
F.R.S., the Scientific Member of the National 
Coal Board, described the Board’s research 
work into the production of a high-class smoke- 
less fuel which could replace coal and would be 
both attractive in burning and easy to ignite. 
He believed that a really significant advance had 
been made towards this, although the matter 
had not passed the laboratory stage. 


SHORTAGE OF COKING COALS 


The beginning of the Discourse was devoted 
to the consideration of how smoke was caused 
and showed how it could be avoided by remov- 
ing most of the volatile matter from the coal. 
This was usually done by heating. Only certain 
coals, however, would form a cake when heated, 
others would remain as powders; unfortunately 
good coking coals (which cake naturally on 
heating) were in short supply and use had to be 
made of the others. Sir Charles then described, 
with the aid of a film, how a smokeless fuel, 
“* Phurnacite,” was prepared from these powders, 
first by the addition of pitch so that briquettes 
could be made and then by further carbonising 
to make the briquettes reasonably strong and to 
remove excess pitch. 

In view of the deficit of good carbonisation 
coals (about 8 million tons in 1952), Sir Charles 
said that smokeless fuels in the future must be 
produced from the comparatively low ranking 
general-purpose coals so as not to render the 
supply position even more difficult. Similarly, 
the use of large coal or sized coal should be 
avoided as here again the demand is greater 
than the supply. The problem then was reduced 
to these points: first to agglomerate small or 
powdered coal into blocks of suitable size and 
shape, and second to render these blocks smoke- 
less, bearing in mind all the time the capital 
cost involved, which might well be over £200 
millions—a ruinous expenditure if the final pro- 
duct was a smokeless fuel only just good enough 
and not really liked by anyone. 


CONTINUOUS PRODUCTION 


Sir Charles went on, using demonstration 
models, to show how at the Stoke Orchard 
Research Establishment a fluidising technique 
had been developed for carbonising powdered 
coal. With a working model he showed how 
the coal could be fluidised with hot inert gas or 
superheated steam, which would extract the 
volatile matter very quickly, and without break- 
ing up the particles to the extent occurring in a 
coke oven. He said that the most promising 
method yet found of dealing with the remaining 
“char” again involved the use of a binder for 
making the briquettes, which in turn necessarily 
involved a second caibonisation to remove the 
smoky elements of the binder. Having achieved 
by fluidisation a continuous process for the first 
stage, it was important that the second should 
also be continuous, and this had been managed 
by using hot sand. 

With another working model, Sir Charles 
showed how the briquettes were placed in a 
hopper which fed them into the carbonising 
chamber from which they were removed by a 
conveyor. Red-hot sand entered from the other 
side and passed slowly under the briquettes, 
heating them very rapidly and driving off the 


volatile elements of the binder. Sand and 
briquettes were separated by a simple sieve. 
These two processes, therefore, together gave a 
rapid continuous method of producing smoke- 
less briquettes, which should lower the capital 
cost per ton carbonised. A slide showed the 
general flow diagram as it would be in a full-size 
plant. 

Sir Charles then estimated the outputs that 
would be obtained. For every 1,000 tons of 
coal there would be produced about 660 tons 
of clean uniform briquettes containing about 
15 per cent. of volatile matter. These would be 
smokeless, but would light with paper and wood 
on an open hearth and give a bright cheerful fire. 
In addition, there would be produced 1,000 gal- 
lons of light oil, 4,000 gallons of Diesel oil and 
about 15,000 gallons of pitch/creosote boiler 
fuel. The gas evolved would practically all be 
used for heating; it was an interesting point 
that the plant also produced its own binder. 
There would be no waste. 

This method had been used successfully in a 
bench plant at Stoke Orchard using 50 Ib. of 
coal per hour, and a film of this plant was shown. 
The next step, said Sir Charles, was a plant 
handling one ton per hour, which was already 
in progress. After that would be a pilot plant 
handling about 20 or 40 times that amount. He 
would not venture to give any date for the com- 
pletion of this. 


BRIQUETTES WITHOUT BINDERS 


Quite recently at Stoke Orchard the dis- 
covery had been made of a method of making 
briquettes from high-volatile coals without using 
any binder at all. This would avoid the use of 
the expensive pitch which, in any event, lost 
half its value in the carbonising. Sir Charles 
showed such‘a briquette which he said was made 
from a 900-type coal, one that was non-caking. 
Moreover, he said, the briquettes could be car- 
bonised after formation, either in an ordinary 
oven or by the sand process described earlier, 
to produce a smokeless fuel. He demonstrated 
that, after carbonising, the briquette was stronger 
than a Phurnacite one. This was a most impres- 
sive result for it meant that blocks of any chosen 
size could be produced from fine coals of any 
sort, which would be smokeless. It must be 
remembered that this was still in the research 
stage and it would be some time before the pilot- 
plant stage could be reached. 
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SERVICING INSTRUMENTS 


A discussion held at the Institution of Electrical 
Engineers (Measurements Section) on Novem- 
ber 30 was concerned with the servicing of 
electronic instruments and its dependence on their 
design. The proceedings were opened by Dr. 
Denis Taylor who reviewed the faults encountered 
in instruments in service with the Atomic 
Energy Project. Experience, he said, showed 
that the basic problem, which was still one of 
design, itself limited by the components available. 
Adequate ventilation and cooling must be 
provided—a point which one contributor empha- 
sised in connection with miniaturisation. Dr. 
Taylor said that 70 per cent. of all faults (and 
the fault rate of instruments ranged from 0-5 
to 1:5 per year according to type) was due 
to thermionic valves, rectifiers being the 
worst offenders. Failures of capacitors had 
been reduced in recent years but those of high- 
stability resistors were still disappointingly high. 

On the subject of instruments with built-in 
self-testing facilities, opinions were divided; 
while such facilities certainly gave warning of 
an. instrument failure or, in some cases, of 
incipient failure, they were an added complication 
and entailed more servicing. Other points 
mentioned by various speakers were: the non- 
availability of servicing manuals; the value of 
marking test points to show the values or wave- 
form to be expected; correlation between layout 
and drawing; and the importance of placing 
parts known to have short lives in positions where 
they could be reached easily. 
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LAUNCHES AND TRI. L 
TRIPS 


H.M.S. “ Ditston.” Twin-screw coast: mine. 
sweeper, built by Cook, Welton and Gemm: |, Ltd. 
Beverley, Yorkshire, for the Admiralty, © >ndon’ 
S.W.1. Main dimensions: 152 ft. by 28 ft. » in. by 
14 ft. 9 in.; armament, three small guns. Diesel 
propelling machinery supplied by Mirrlees, B.-erton 
and Day, Ltd., Stockport, Cheshire. vunch 
November 15. ? 


S.S. “* ATLANTIC CouNTERS.”—Single-scre 
vessel, built by William Gray & Co., Ltd 
Hartlepool, for Atlantic Freighters, Ltd., -iberia, 
one of the firms of Mr. S. G. Livanos, New York. 
Main dimensions: 475 ft. between perpenciculars 
by 62 ft. 9 in. by 41 ft. 6 in. to upper deck; deadweight 
capacity, 14,305 tons on a draught of 30 ft. 7 in, 
Double-reduction geared steam turbines, dev eloping 
5,700 s.h.p. at 95 r.p.m., constructed by Parsons 
Marine Steam Turbine Co., Ltd., Wallsend-on-Tyne, 
Steam supplied by two Babcock and Wilcox ojl- 
fired marine boilers. Service speed, 14 knots, 
Trial trip, November 17. 


S.S. “ Sirtus.”—Single-screw oil tanker, built by 
the Furness Shipbuilding Co., Ltd., Haverton Hill, 
County Durham, for the Sociedad Transoceanica 
Canopus §S.A., Panama. Main = dimensions : 
593 ft. 2 in. overall by 80 ft. by 42 ft. 3 in.; dead- 
weight capacity, about 24,800 tons on a summer 
draught of 32 ft. 4 in. Double-reduction geared 
steam turbines, developing 7,300 s.h.p. at 100 r.p.m. 
in service, constructed by Richardons, Westgarth 
Ltd., Wallsend-on-Tyne. Steam supplied by two 
Foster Wheeler oil-burning boilers. Speed, 14} 
knots. Launch, November 25. 


M.S. “* TORVANGER.—Single-screw oil tanker, built 
by Joseph L. Thompson and Sons, Ltd., Sunderland, 
for Westfall-Larsen & Co. A/S, Bergen, Norway. 
Main dimensions: 530 ft. between perpendiculars by 
71 ft. 10$ in. by 40 ft.; deadweight capacity, 18,250 
tons on a summer draught of about 29 ft. 6 in. 
Hawthorn-Doxford six-cylinder opposed-piston oil 
engine, developing 6,800 b.h.p. at 117 r.p.m. in 
service, constructed by Hawthorn Leslie (Ship- 
builders), Ltd., Newcastle-upon-Tyne, and installed 
by the North Eastern Marine Engineering Co. (1938), 
Ltd., Wallsend. Service speed, 14 knots. Launch, 
November 26. 


M.S. “* GEDDINGTON CourtT.”’—Single-screw cargo 
vessel, built by Short Brothers Ltd., Sunderland, for 
the Court Line Ltd. (Managers: Haldin & Co., 
Ltd.), London, E.C.3. Main dimensions: 445 ft. 
between perpendiculars by 59 ft. 9 in. by 37 ft. 7 in. 
to shelter deck; deadweight capacity about 10,900 
tons on a draught of 27 ft. 24in. Kincaid-Burmeister 
and Main-Harland and Wolff six-cylinder single- 
acting four-stroke Diesel engine, developing about 
3,300 b.h.p. at 110 r.p.m. in service, installed by 
John G. Kincaid & Co., Ltd., Greenock. Service 
speed, 12 knots. Trial trip, November 26. 


M.S. “ SmR WILLIAM Harpy.’’—Single-screw fish- 
ing-research trawler, built by Hall, Russell & Co., 
Ltd., Aberdeen, to the order of the Director of 
Navy Contracts, Admiralty, London, S.W.1, on behalf 
of the Department of Scientific and Industrial 
Research. Stated to be the first Diesel-electric 
trawler to be built in this country. Main dimensions: 
131 ft. between perpendiculars by 27 ft. 6 in. by 15 ft. 
Power for main propulsion, trawl winch and auxiliary 
purposes supplied by six Diesel-driven generating 
sets, supplied by the Metropolitan-Vickers Electrical 
Co., Ltd., Manchester 17, and installed by the 
shipbuilders. Propulsion motors have a maximum 
continuous output of 600s.h.p. at 200r.p.m. Launch, 
November 29. 

M.S. “‘ BRITISH PATROL.”’—Single-screw oil tanker, 
with accommodation for eleven passengers, built and 
engined by Swan, Hunter, and Wigham Richardson, 
Ltd., Newcastle-upon-Tyne, for the British Tanker 
Co., Ltd., London, E.C.2. Main dimensions: 
515 ft. between perpendiculars by 69 ft. 6 in. by 
37 ft. 6 in.; deadweight capacity, 16,000 tons on a 
summer draught of about 30 ft. Swan Hunter- 
Doxford six-cylinder opposed-piston oil engine, 
developing 6,400 b.h.p. at 115 r.p.m. in service, and 
designed to operate on boiler fuel. Trial speed, 
15 knots. Trial trip, December 2. 

M.S. “ Srena.”—Single-screw cargo vessel, with 
accommodation for twelve passengers, built by the 
Nakskov Shipyard, Ltd., Nakskov, Denmark, for the 
East Asiatic Co., Copenhagen, Denmark. Main 
dimensions: 456 ft. between perpendiculars by 
63 ft. 6 in. by 38 ft. 3 in. shelter deck; deadweight 
capacity, about 10,500 tons. Seven-cylinder single- 
acting two-stroke Diesel engine, developing 
8,200 b.h.p. at 115 r.p.m. in service, constructed by 
Burmeister and Wain, Ltd., Copenhagen. Speed, 
fully loaded, about 17 knots. Trial trip, Deceme«r 3. 
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Labour Notes 


COAL PRODUCTION 
INSUFFICIENT 


Warnings of the consequences which were likely 
to follow recent declines in coal production were 
given by Sir Hubert Houldsworth, chairman of 
the National Coal Board, on December 9, 
when, accompanied by Mr. W. H. Sales, the 
Jabour-relations member of the Board, he took 
the unusual course of attending a meeting of 
the executive committee of the National Union 
of Mineworkers. 

Sir Hubert told the union’s leaders that, 
although the total production of deep-mined 
coal so far this year had risen by 1,900,000 tons, 
as compared with the corresponding period 
months of 1953, the output of opencast coal had 
fallen and was less than 90 per cent. of the 
amount mined last year. 

In addition, the output of deep-mined coal 
had declined sharply during recent weeks, as 
compared with the corresponding weeks of last 
year. Unless this tendency was arrested in the 
New Year, there would probably be a loss of 
production amounting to between one-and-a- 
half and two million tons, compared with last 
year’s output. 

The problem was being tackled colliery by 
colliery as far as the Board was concerned, but 
apart from an influenza epidemic in certain coal- 
fields, it was difficult to find reasons why the 
“upward surge” of output, which had been 
expected during recent weeks, had been lacking. 


EXPECTATIONS NOT REALISED 


Earlier this year, it had been the hope of the 
National Coal Board and the union that coal 
production would be raised by about five million 
ions during the current year. More recently, it 
was realised that this expectation was unduly 
optimistic, but it was still hoped that production 
would be increased by some three million tons 
during the year. 

Sir Hubert’s remarks indicate that this hope 
also has had to be abandoned, and that the 
Board must rely upon the monthly importation 
of half-a-million tons of foreign coal and a 
reasonably mild winter to meet the demands 
made upon it. 

Neither the union nor the Board is desirous of 
any increase being made in the quantities of coal 
being imported from overseas and are looking to 
improvements in production at British pits for 
providing the necessary alternative. 

This view of the situation was emphasised by 
Mr. Ernest Jones, the President of the union, 
after the meeting. He said that both organisa- 
tions were going to ask officials and miners at 
all collieries to review their local outputs and 
to seek for further means of improving their 
production. 

It was not proposed to undertake any further 
productivity campaign, as to do so would mean 
making an appeal to thousands of men who were 
already doing as much as they could. 


MANPOWER AND PRODUCTIVITY 


Both the National Coal Board and the union 
were convinced, Mr. Jones said, that the miners 
were doing a good job for the nation. Man- 
power, however, was lower this year than last 
anc that was one of the troubles with which the 
industry was faced. 

The average output per manshift, both at the 
coalface and as a whole, was the highest in the 
records of the industry. At the same time, con- 
sumption was constantly rising. Electricity 
undertakings, for example, were now using 
abc ut 900,000 tons of coal every week. 


It may be mentioned that the visit paid by Sir 
Hubert to the meeting of the union’s executive 
committee was decided upon, at the union’s 
request, during informal discussions between 
representatives of the two organisations on the 
preceding Monday. 

A working party, comprising members of the 
Board and the union, has recently reached agree- 
ment on a revised system of grading, applicable 
to all mine workers, except day-wage men em- 
ployed on the coalface. When this last difficulty 
has been overcome, it is expected that final 
negotiations on a new wage structure for the 
industry will make rapid progress. 


COMPLACENCY A DANGER OF FULL 
EMPLOYMENT 


Concern that the present state of full employ- 
ment in Britain might lead to a general feeling 
of complacency in industry was referred to by 
Lord Davidson, G.C.V.O., the President of the 
Engineering Industries Association, at a recent 
Press conference in Manchester. He said that 
this possibility was a great industrial danger 
and that it was essential for everyone to make 
sure that the favourable conditions which now 
existed did not reduce their incentive or check 
industrial developments. 

Another danger to the nation’s economic well- 
being came from the keenness and adaptability 
of our overseas competitors. For instance, 
the Dutch, who were among Britain’s most 
formidable competitors, had put their trade 
unions into cold storage for the time being, in 
order that they might “ go all out” for the jobs 
in hand. They seemed to be far less concerned 
about wages than in maintaining conditions of 
full employment. 

In Germany, to take another example, wages 
were acknowledged to be about 25 per cent. less 
than in Britain and wages, Lord Davidson 
stressed, were a ‘“‘ very considerable factor ”’ 
when it came to questions of competitive pro- 
duction. 

He emphasised the fact that it was possible to 
wake up too late. There might well come a day, 
he said, when this country would be striving to 
enter a market which it had not troubled about 
very much and finding it already fully occupied. 

At the same time, the competitive advantages 
of the Germans had tended to be greatly exag- 
gerated. Great Britain still possessed the best 
labour force and the most highly-skilled crafts- 
men in the world, but the country could not 
afford too many strikes. 


INDUSTRY’S NEED FOR A 
SETTLED ECONOMY 


Without exception, Lord Davidson stated, the 
most outstanding requirements of industry at 
the present time were for a settled economy and 
a constantly increasing freedom from controls 
of every description. 

An approach had been made by the Engi- 
neering Industries Association to Mr. R. A. 
Butler, the Chancellor of the Exchequer, 
regarding next year’s Budget. It was the 
Association’s contention that, as the country’s 
monetary strength and production improved, it 
should be possible for the Government to 
reduce taxation progressively in order that more 
money might be available for investment in 
industrial undertakings. 

With respect to foreign markets, Lord Davidson 
said that conditions had changed so much 
during the years since the war that it was of the 
greatest importance that senior executives should 
study on the spot the tastes, needs and idio- 
syncrasies of each individual trade outlet. This 
applied with special force to markets for engi- 
neering products. 

Lord Davidson concluded by saying that an 
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interesting proof of the great strength of sterling 
currency at the present time, and of the wisdom 
of European financial and economic policy as 
a whole, was to be found in the way in which 
Europe’s economy had stood up to the recent 
recession in the United States. It had, in fact, 
been very largely unaffected. 


LATER RETIREMENT PROPOSALS 
REJECTED 


A two-day debate on the National Insurance 
Bill, which is designed to implement the Govern- 
ment’s proposals for increasing benefits and 
contributions, was opened by Mr. Osbert Peake, 
the Minister of Pensions and National Insurance, 
in the House of Commons on December 8. 

At an early stage in his speech, Mr. Peake 
predicted that there was likely to be further 
legislation in due course, as a result of the 
continuing investigations of the National 
Insurance Advisory Committee. Among the 
important matters engaging the attention of the 
committee was the question of the contribution 
liability of the lower-income groups. 

Turning to suggestions for raising the minimum 
ages at which State retirement pensions become 
payable, he said that there had been a great deal 
of dissent over the rather qualified recom- 
mendations which had been put forward by the 
Phillips committee. There was no_ cause, 
however, why anyone should be dismayed. 
Both he and the committee had been studying the 
matter for the past three years. 

The possibility of raising the retirement ages 
of men and women had first been mooted by 
Mr. Hugh Gaitskell, when Chancellor of the 
Exchequer, in his Budget speech in 1951, but 
after three years’ study, he, Mr. Peake, had 
become increasingly sceptical about any saving 
that might accrue to the insurance fund, or 
gain that might be made by the national economy, 
as a result of compulsorily raising the pension 
ages. 

The recent report of the investigations by his 
Ministry into the reasons why people retired, or 
why they remained at work, had reinforced his 
views. He was confident that increased claims 
for sickness and unemployment benefit by 
elderly people would virtually, and might wholly, 
cancel any advantages attached to such a step. 


NATIONAL INSURANCE 
**A FINE BARGAIN ” 


Answering criticisms that had been made, 
Mr. Peake said that a few simple comparisons 
with 1946 would show the reasonableness of the 
increased contributions from insured persons, 
amounting to an extra 11d. for national insurance 
and an extra Id. towards industrial injury. 

Existing benefit rates were 54 per cent. higher 
than in 1946, whereas the contribution rates 
were only 33 per cent. higher. The proposed 
new benefits, additional to those payable at 
present, amounted to an increase of 22 to 23 
per cent., but contributions were being raised 
by only 17 per cent. 

The capital value of the pension to a single 
man aged 65 would be £1,050; to a married man 
£2,150; and to a woman aged 60 about £1,450. 
The most that anybody, even with his employers’ 
contributions added, could have paid into the 
fund, up to the present time, was £140. In 
20 years’ time, the maximum which anyone 
could have paid into the fund, including the» 
contributions of his employers, would be £700 
altogether. 

That showed, Mr. Peake stressed, what a fine 
bargain national insurance was. He felt that 
no one would object to paying the increased 
contributions, especially in these days when so 
much sympathy was being expressed towards 
elderly people. 








NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
LONDON 
“* Variable Speed Control of Motors,” by J. C. Milne. Lighting 
Service Bureau, 2 Savoy-hill, Strand, W.C.2. Tues., Dec. 21, 


6.30 p.m. 
British Institution of Radio Engineers 

LONDON 

Discussion on “‘ Education and Training of Radio Engineers.” 

London Section. London School of Hygiene and Tropical 

Medicine, Keppel-street, W.C.1. Wed., Dec. 29, 6.30 p.m. 
LIVERPOOL 

““Some Interesting Applications of Electronics to Photo- 

graphy,” by D eale. Merseyside Section. College of 

Lea Byrom-street, Liverpool 3. Thurs., Jan. 6, 


p.m. 
MANCHESTER 
Discussion on 
Car Radio,”’ opened by C. L. Caiger. 
—— of Technology, Sackville-street, Manchester. 
Jan. 6, 7 p.m. 


Illuminating Engineering Society 

BIRMINGHAM 
Display of New Lighting Fittings. Birmingham Centre. 
College of Technology, Suffolk-street, Birmingham. Thurs., 

ec. 30, 6 p.m. 

BRISTOL 
“Studies in Interior Lighting,” by J. M. Waldram. Bath 
and Bristol Centre. Royal Hotel, Bristol. Fri., Jan. 7, 
6.15 p.m. 

CARDIFF 
** Studies in Interior Lighiing,” by J. M. Waldram. Cardiff 
Centre. Offices of the South Wales aw Board, The 
Hayes, Cardiff. Thurs., Jan. 6, 5.45 p 

CHELTENHAM 
* Lighting of Parks and Gardens,”’ by H. A. Turner. Glou- 
cester and Cheltenham Centre. Cadena Café, High-street, 
Cheltenham. Tues., Dec. 21, 6.30 p.m. 

EDINBURGH 
“* Street-Lighting Lantern Design,” by T. M. Christie. Edin- 
burgh Centre. Manor Club, 12 Rothesay-place, Edinburgh 3. 
Wed., Jan. 5, 7 p.m. 

GLASGOW 
“High Bay Lighting,” by F. Jones. Glasgow Centre. 
Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank-crescent, Glasgow, C.2. Thurs., Jan. 6, 7.30 p.m. 


Incorporated Plant Engineers 
LONDON 


“The Writing and Presentation of a Technical Report for a 
Non-Technical Board of Directors,” by W. J. Dickie. London 
Branch. Royal Society of Arts, John Adam-street, Adelphi, 
W.C.2. Tues., Jan. 4, 7 p.m 

BIRMINGHAM 
** Gas Turbines in Industry,” 
Branch. Imperial Hotel, Birmingham. 
PETERBOROUGH 
Various short papers. Peterborough Branch. Campbell 
Hotel, Bridge-street, Peterborough. Thurs., Jan. 6, 7.30 p.m. 
SOUTHAMPTON 
** Industrial ES ” by C. M. V. Benwell. 
ampton Branch. Polygon Hotel, Southampton. 
Jan. 5, 7.30 p.m. 


Institute of British Foundrymen 
BRADFORD 
** Metallurgical Aspects of Moulding,” by H. Forrest. West 
Riding of Yorkshire Branch. Technical College, Bradford. 
Sat., Jan. 8, 6.30 p.m. 
BURNLE Y 
* Design and Gating of Various Castings,” by W. Collinge. 
Burnley Section. Burnley Technical College, Ormerod-road, 
Burnley. Wed., Jan. 5, 7.30 p.m. 
GLASGOW 
* Production and the Foundry,” by E. W. Barrell. 
Branch. Royal Technical College, Glasgow. Sat., 


3 p.m. 
NEWCASTLE-UPON-TYNE 
Open Meeting. Visit of John Bell, President of the Institute. 
Newcastle Branch. Neville Hall, Westgate-road, Newcastle- 
upon-Tyne. Sat., Jan 8, 6 p.m. 
SHEFFIELD 
* Britain’s Largest Steel Casting,” 
Sheffield Branch. College of 
Sheffield. Mon., Jan. 3, 7.15 p.m. 


Institute of Fuel 
LONDON 


“ Integration in the Iron and Steel Industry,” by W. F. Cart- 

wright. Institution of Civil Engineers, Great George-street, 

S.W.1. Thurs., Jan 13, 5.30 p.m. 
NEWCASTLE-UPON-TY NE 

“ Carbonisation of Blends of Coal to Produce Metallurgical 

Coke,” by Bardgett. North-Eastern Section. King’s 

College, Newcastle-upon-Tyne. Mon., Jan. 10, 6.30 p.m. 


Institute of Metals 
LONDON 


“Some Aspects of Twinning and Kinking in Metals,” by 
Professor A. H. Cotrell. London Local Section. Thurs., 
Jan 6, 6.30 p.m. 

BIRMINGHAM 
Debate: ‘‘ That, at the Present Stage of Industrial Metal- 
lurgy, Empirical Methods of Research are More Profitable 
than those Employing the Fundamental Approach.” Bir- 
mingham Local tion. James Watt Memorial Institute, 
Great Charles-street, Birmingham. Thurs., Jan. 6, 6.30 p.m. 

OXFORD 
“ Titanium,” by Major P. Litherland Teed. Oxford Local 
Section. Cadena Café, Cornmarket-street, Oxford. Tues., 
Jan. 4, 7 p.m. 

SWANSEA 
* Oxidation of Metals,” by Dr. U. R. Evans. South Wales 
Local Section. Metallurgy Department, University College, 
Singleton Park, Swansea. Wed,, Jan. 5, 6 p.m. 


Institute of Refrigeration 
LONDON 


~ “Ground and Airborne 
Cabins,” by N. Anderson. 
neers, | Birdcage-walk, St. 
Jan. 4, 5.30 p.m. 


Institute of Road Transport Engineers 


LIVERPOOL 
* Maintenance,” H. J. Jones. wr West 
» Dec. 22, 7.30 p.m. 


Adelphi Hotel, hiueak Wed. 
Institute of Welding 
LONDON 
“To What Degree Are Engine Boon nog | Sieasttee Unsafe?” by 
A. &. n 


Chilver. North Londo: ranch. Manson House, 
26 Portland-place, W.1. Thurs., Jan 6, 7.30 p.m. 


“Problems in the Design and Production of 
North-Western Section. 
Thurs., 


by J. R. Needham. Birmingham 
Fri., Jan. 7, 7.30 p.m. 


South- 
Wed., 


Scottish 
Jan. 8, 


with film, by S. Taylor. 
Technology, Pond-street, 


uipment for Cooling Aircraft 
nstitution of Mechanical Engi- 
James’s Park, S.W.1. Tues., 


Centre. 


MANCHESTER 
“* Welding Design: Theory and Practice,” by F. Koenigsberger. 
Manchester Branch. College of Technology, Sackville-street, 
Manchester. Wed., Jan 5, 7.15 p.m. 

MIDDLESBROUGH 
“Welding in Shipbuilding,” by D. Hardie. North-Eastern 
(Tees-Side) Branch. Cleveland Scientific and Technical 
_— Corporation-road, Middlesbrough. Thurs., Jan. 6, 


7.30 p 
NEWCASTLE-UPON-TYNE 
“* Detail Design of Welded Structures,” by T. L. Usherwood. 
North-Eastern (Tyneside) Branch. Neville Hall, Westgate- 
road, Newcastle-upon-Tyne. Thurs., Jan. 6, 7 p.m. 
PORTSMOUTH 
“* Some Troubles in Welding Ferrous Metals,” by R. G. Burt. 
Portsmouth Branch. College of Technology, Portsmouth. 
Thurs., Jan. 6, 7 p.m. 


Institution of Civil Engineers 
LONDON 
eee ae a Creek Bridge,” by F. M. 


Fuller and Couper. Works Division. Tues., 
Jan. 4, 5.30 p.m. 


Institution of Electrical Engineers 
LONDON 
“* Equipment of Instrumental Accuracy for the Recording and 
Reproduction of Electrical Signals, Using Cinematographic 
Film,” by H. McGregor Ross. Joint Meeting of Measure- 
ments and Radio Sections. Tues., Jan. 4, 5.30 p.m. 
“* The Economic Selection of Cooling Towers for Generating 
Stations,” by G. F. Kennedy and P. Margen; and “ The 
Application of Friction-Heat Transfer Correlations to Cooling- 
Tower —o. by P. H. Margen. Supply Section. Wed., 
Jan. 5, 5.30 p 
KS Problems ry “Hydro-Electric Design in Mixed Thermal- 
Hydro-Electric Systems.” Thurs., Jan. 6, 5.30 p.m. 
BIRMINGHA 
Discussion on ‘‘ Sandwich Courses,” opened by W. H. Taylor. 
South Midland Centre. James Watt Memorial Institute, 
Great | Saeewo-eteet, Birmingham. Mon., Jan. 3, 6 p.m. 
INVERNESS 
“The Dundee Gas Turbine,” by E. C. Davis. 
42 Academy-street, Inverness. Tues., 


District 
Dec. 21, 


Co-ordination of Insulation of High-Voltage Electrical 
Installations,”’ by J. S. Cliff. North Midland Centre. Offices 
of the Yorkshire Electricity Board, 1 Whitehall-road, Leeds. 
Tues., Jan. 4, 6.30 p.m. 

MANCHESTER 
** Development and Utilisation of Hydro-Electric Power in 
Uganda,” by J. M. Stock and J. C. Lithgow. North-Western 
Centre. wy ery Club, Albert-square, Manchester 1. 
Tues., Jan. 4, 6.15 p.m. 

PORTSMOUTH 
“* Aluminium-Sheathed Cables,” by P. M. Hollingsworth and 
P. A. Raine. Southern Centre. College of Technology, 
Portsmouth. Wed., Jan. 5, 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GREENOCK 
** Recent Developments in the Application of Machine Tools,” 
by J.R. Young. Joint Meeting with the Greenock Association 
of Engineers and Shipbuilders. The Lorne, 69 West Blackhall- 
street, Greenock. Tues., Dec. 21, 7.30 p.m. 


Institution of Mechanical Engineers 


LONDON 
Discussion on “‘ Problems Involved in the Application of Gas 
Turbines to Automobiles.”” Automobile Division. Tues., 
Dec. 21, 6.45 p.m. 
Discussion on “ Gaps in the Knowledge of Applied Mech- 
anics.” Applied Mechanics Group. Wed., Dec. 29, 6.45 


p.m 
5s Development of the Lost-Wax Process of Precision Casting, 
1949 to 1953,” by J. S. Turnbull. Fri., Dec. 31, 5.30 p.m. 
Discussion on ‘“ Hydraulic Transmission: The Relative 
aS ee of Oil and Waiter.” Hydraulics Group. Wed., 
.m. 
BIRMINGHAM 
“Vehicle and Road Illumination,” by Dr. J. H. Nelson. 
Birmingham Automobile Centre. James Watt Memorial 
Institute, Great Charles-street, Birmingham. Tues., Jan. 4, 
6.45 p.m. . 
BRISTOL 
Informal 
Hotel, Bristol. 
COVENTRY 
“Some Problems in Lubrication and the Substances Called 
Additives,” by A. Towle. Coventry Automobile Centre. 
Craven Arms Hotel, High-street, Coventry. Tues., Jan. 4, 
7.15 p.m. 
Institution of Production Engineers 
CARDIFF 
“* Standardisation in the Process Industries,” by E. W. Green- 
smith. South Wales and Monmouthshire Section. South 


Meeting. Western Automobile Centre. Royal 


Thurs., Dec. 30, 6.45 p.m. 
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yn G, — of Engineers, Park-place, Cardiff, 
m 

NEWCASTLE- UPON-TYNE 
Film Evening. North-Eastern Section. Neville Hall, West. 
gate-road, Newcastle-upon-Tyne. Mon., Dec. 20, 7 p.m 

NORWICH Y 
** Fuel Efficiency in the Factory,” by E. J. Tickner. 
a. Fad House, Theatre-street, Norwich, 
Jan. 5, 7.30 p.m. 

NOTTINGHAM 
“The Human Aspect in Production Planning and Con; 
by B. G. L. Jackman. Nottingham Section. Victori . Statica 
Hotel, Nottingham. Wed., Jan. 5, 7 p.m. 

WEDNESBURY 
** Lock Design and Manufacture,” by C. G 
hampton Section. Anchor Hotel, 
Jan. 5, 7.15 p.m. 


Institution of the Rubber Industry 
SOUTHAMPTON 
“*Use of Polyisocyanate Resins in the Plastics and Rubber 
Industries,” by Prof. Dr. A. Bayer. Southampton Section, 
Polygon Hotel, Southampton. Thurs., Jan. 6, 7.30 p.m. 


Institution of Structural Engineers 
BIRMINGHAM 
**Load Factor Methods of Designing Reinforced Concrete,” 
by Dr. F. G. Thomas. Midland Counties Branch. Birming- 
ham and Midland Institute, Paradise-street, Birmingham, 
Tues., ca 4, 6 p.m. 
BRISTO. 
“ ond Bridge Works in the Bristol District,” by H. G, 
Lakeman. Western Counties Branch. Geology Lecture 
Theatre, The University, Bristol. Fri., Jan. 7, 6 p.m. 
MANCHESTER 
‘Present Situation on Retaining-Wall Design,” by Dr. P, Ww, 
Rowe. Lancashire and Chéshire Branch. College of Tech. 
nology, Manchester. Fri., Jan. 7, 6.30 p.m. 


Junior Institution of Engineers 


Thurs,, 


Norwich 
Wed,, 


- Smith. Wolver. 
Wednesbury, Wed., 


LONDON 
Film Evening. 
Film Evening. 
BIRMINGHAM 
“Power Press Safety,’ by J. H. Price. Midland Section, 
James Watt ig Institute, Great Charles-street, Bir- 
mingham. Wed., » 7 p.m. 


Stecithiciey Aasclativn of Engineers 
MANCHESTER 
“* Engineering Practice in the Gas Industry,’’ by T. Andrews. 
Engineers’ Club, Albert-square, Manchester. Fri., Jan. 7, 
p.m. 


Fri., Dec. 31, 7 p.m. 
Fri., Jan. 7, 7.30 p.m. 


Operational Research Society 
LONDON 


“The Accuracy and Function of Time Study,” by Professor 
T. U. Matthew and W. Roadgers. Royal ped Burlington 
House, Piccadilly, W.1. Mon., Dec. 20, 2.30 


Reinforced Concrete Prmdro* sy 
BIRMINGHAM 
“*Load Factor Methods of Designing Reinforced Concrete,” 
by Dr. F. G. Thomas. Midland Counties Branch. Birming- 
ham and Midland Institute, Paradise-street, Birmingham. 
Tues., Jan. 4, 6 p.m. 
LIVERPOOL 
“* Some Applications of Reinforced Concrete in the Gas 
Industry,” by T. Andrews. North-Western Branch. Liverpool 
a a Society, 9 The Temple, 24 Dale-street, Liverpool. 
Wed., Jan. 5, 6.30 p.m. 
MANCHESTER 
*““Some Applications of Reinforced Concrete in the Gas 
Industry,” by T. Andrews. North-Western Branch. oo 
of Technology, Sackville-street, Manchester. Tues., Jan. 4, 


6. p.m. 
Royal Aeronautical Society 
LONDON 


** Servo-Tab Controls,” by Dr. W.J. Strang. Section Lecture. 
Tues., Dec. 21, 7 p.m 

“Recent Advances in the Knowledge of Transonic Air Flow,” 
by C. H. E. Warren. Section Lecture. Tues., Jan. 4, 7 p.m. 
Lecture for Young Persons, by P. G. Masefield. Institution 
of Mechanical a, 1 Birdcage-walk, St. James’s Park, 
S.W. Thurs., Jan. 6, 3 p.m. 


Royal Society of Arts 
LONDON 


** The Copperbelt of Northern Rhodesia,” by R. L. Prain. 
Commonwealth Section. Thurs., Jan. 6, 5.15 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
Discussion on ‘‘ Open-Hearth Furnaces: Walls, Ends and 
Ports.” Annual General Meeting of the Refractories Group. 
B.I.S.R.A. Laboratories, Hoyle-street, Sheffield 3. Tues., 
Jan. 11, 7 p.m. 


Society of Instrument Technology 
GLASGOW 
Discussion on 
Instruments. 
Royal Technical College, Glasgow. Fri., 


“* The Installation of Temperature-Measuring 
Annual General Meeting. Scottish Section. 
Jan. 14, 7 p.m. 


The address and telephone number of the headquarters of each institution are given below. Meetings 


in the headquarters town are held there unless otherwise stated. 


Particulars for this column should 


reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 

British Institution of Radio Engineers, 9 
London, W.C.1. (MUSeum 1901.) 

Illuminating Engineering Society, 32 Victoria-street, 

.W.1. (ABBey 5215.) 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, 
mingham. (Solihull 3021.) 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester 3. (Blackfriars 6178.) 

Institute of Fuel, 18 Devonshire-street, Portland-place, London, 

(LANgham 7124.) 

Institute of Metals, 4 Grosvenor-gardens, London, S.W.1. 
(SLOane 6233.) 

Institute of Refrigeration, Dalmeny House, Monument-street, 
London, E.C.3. (MINcing Lane 6851 

Institute of Road Transport end 69 Victoria-street, 
London, S.W.1. (ABBey 6248.) 

Institute of Meany 2 Buckingham Palace-gardens, London, 
W.1. SLOane 9851.) 


Bedford-square, 
London, 


Bir- 


rs, Great George-street, London, 


Institution of Civil E 
S.W.1. (WHltehall 4: rr) 

Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank-crescent, Glasgow, C.2. (Central 5181.) 


Institution of Electrical 


Institution of Mechanical Engineers, 1 Birdcage-walk, St. James’s 
Park, London, S.W.1. (WHltehall 7476.) 

Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254.) 

Institution of the Rubber Industry, 12 Whitehall, 
S.W.1. (WHltehall 5012.) 

Institution of Structural Engineers, 11 Upper Belgrave-street, 
London, S.W.1. (SLOane 7128.) 
Junior Institution of Engineers, Pepys House, 14 Rochester-row, 
London, S.W.1. (VICtoria 0786.) 
Manchester Association of Engineers, 
chester 2. (Central 2796.) 

Operational Research Society, 11 
(GROsvenor 4751.) 

Reinforced Concrete Association, 94-98 Petty France, London, 
S.W.1. (ABBey 4504.) 

Royal Aeronautical Society, 4 Hamilton-place, London, W.1. 
(GROsvenor 3515.) 

Royal Society of Arts, John Adam-street, Adelphi, London, 
W.C.2. (TRAfalgar 2366.) 

Sheffield Metallurgical Association, 15 Crescent-road, Sheffield 7. 
(Sheffield 53674.) 

Society of Instrument Technology, 184 Sherwood Park-road, 
Mitcham, Surrey. 


London, 


20 Booth-street, Man- 


Park-lane, London, W.1. 





